load the stack shown in red at 


right with steel blanks, push the start but- 
ton and relax. Automotive wheels come 
out the other end of this Clearing 
- Transflex line completely formed and 
touched only by the mechanical fingers 
of t ed bar. 


The synchronously timed presses and. 


_ the feed mechanism that take care of all in- 


process material handling are the kind of 
things production men dream about, but 
the truly remarkable feature of this 


Transflex line is its amazing versatility. 


Ordinarily, automated equipment is 


strictly a one-job system. Not so in this. 


case. Dunlop Wheel & Rim Company will 
use this equipment to produce wheels fora 
number of ateerant manufacturers. Next 


req 
Dunlop can convert to a three pres: 


setup, add a press or two, or even use the 
presses independently. Here then is press” 
automation with no threat of galloping - 


obsolescence. It's a Clearing Transflex 


system. We'd like to tell you more about 


this method of flexible automation. Just 


65th Street, Chicago 38, Illinois « 
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ONE SITTING DUCK 


A message of importance to all contestants 
in the battle against high production costs 


gd A World War II plane against a modern jet fighter and 
what have you got? One sitting duck! Why? Not because 
the “prop job” got any slower. But because the modern super- 
sonic jet got so much faster! 

So it is with machine tools. The machine you bought ten 
years ago may still be working just as good as ever. Yet by 
today’s standards of production speed and economy, that same 
machine can be losing money — perhaps more than a new 
machine would cost. 

This “creeping obsolescence” can often go unnoticed—par- 
ticularly on small-lot and tool room machines that are not 
geared directly to a fast-moving automated production line. 
So take a good look at the old universal Bore-Matics, Rotary 
Surface Grinders, Tool-Room and Plain Internals in your 
shop. Check their production and maintenance costs. The 
results may surprise you. 

Your Heald sales engineer will be glad to help you evaluate 
these machines, fairly and squarely —to show you whether 
they are earning money for you, or losing it. If you find that 
you re paying for a new machine, you might as well have it! 


IT PAYS TO COME TO HEALD 
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Coarse Pitch Threads 
Rolled to Class 4 Fit.. 


The LANROLL Thread Rolling Attachments offer features designed to ensure greater accuracy, flexibility and 
economy when producing threads... . 


1. 


PERFECT HELIX AGREEMENT allows roll- 
ing coarse pitch threads to Class 4 tolerances 
with long roll life. Threads can also be rolled 
directly to a shoulder with safety. 


ADJUSTABLE DESIGN provides wide range 
coverage for each attachment size without loss 
of rigidity. 

SUITABLE SIZES of LANROLL Attachments 
have been designed for all types and sizes of 
automatic screw machines and turret lathes 
with power feed. 


WAYNESBORO 


2—MACHINERY, July, 1956 


4. 


RAPID AND PRECISE SET-UPS are possible 
with special gaging methods designed for easy 
use and the elimination of “cut-and-try” set-ups. 


Five sizes of Attachments roll a wide range of 

threads: 

#14—#5 to %"; #18—#5 to #20—%” to 1” 
#22—56” to #24—%” to1%” 


Other outstanding advantages of these LANROLL 
Attachments include: behind-the-shoulder threading; 
taper correction; and excellent thread finish and mi- 
crostructure. For additional information ask for Bul- 
letin G-96—please send specifications when writing. 


LANDIS Machine Company 


PENNSYLVANIA U.S.A. 
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Perfect Helix Agreement 


ROLL SHAFT 


The helix angle bushings, thrust 
collars, and thrust washers provide 
a corrective between the workpiece 
and roll helixes, eliminating drunk- 
enness and ensuring coarse pitch 
threads to Class 4 fit. All helix angle 
equipment is designed and marked 
for rapid changes. 


HELIX ANGLE 
BUSHING 


THRUST 
THRUST COLLAR COLLAR 


THRUST 


ROLL 
i SHAFT 
RATE 


OF PENETRATION 


Infinite Size Adjustment 


Size adjustment links are used for ma- 
jor adjustments, with final sizing con- 
trolled by size adjusting screws. This 
system, and changing helix angle bush- 
ings, assures rolling all threads as 
though the attachment were exclusive- 
ly engineered for that particular work. 


SIZE ADJUSTING LINK SIZE ADJUSTING 
| SCREWS 


TIMING 
GAGE 
SEGMENT 


TIMING GAGE BODY 


Precise Timing 


A simplified system of roll timing ensures 
satisfactory rolling on the first operation. 
Only one gage is used for timing all threads 
rolled by each attachment. Rolls are correctly 
timed when roll lines coincide with the ver- 
tical of the curved timing gage segment 
(illustrated). 


TIMING LINES 


For more information fill in page number on Inquiry Card, on page 261 M ACHINERY, July, 1956—3 
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FELLOWS EQUIPMENT 
FOR FINE-PITCH 


3. Proof: Fellows No. 4 
Fine-Pitch Red Liner 
Inspection Instrument 
makes a permanent, 
graphic record of gear 
quality . . . quick, effi- 
cient and accurate. 


a Gears for a major 
instrument maker: Fel- 
lows 3” Fine-Pitch Gear 
Shaper turns them out 
at one-third previous 
cost, more than twice as 
fast: 120 finished gears 
per hour, compared to 
old rate of 55. 


a Extra precision: Fellows No. 4 Fine-Pitch Gear Shaving a 
Machine makes good gears better with finer finish, minimum 
backlash, tighter tolerances where desired. THE . 


PRECISION 
LINE 


i 


cuts production time up to 50% 


| 


ALLING-LANDER! 


fae Wa known for their excellent service in producing 
““fnistrument type gears of close tolerance, the Alling-Lander 
Company, Inc. of Sodus, New York has cut gear production 
time up to 50%, and unit costs more than half, by using 
the latest Fellows equipment in their fine-pitch gear department. 


With Fellows integrated line of fine-pitch machines and 
inspection instruments, Alling-Lander gets high-speed 
production with complete control of gear quality. The Fellows 
83-inch Fine-Pitch Gear Shaper is fast and accurate. 
Cutting speeds run up to 2000 strokes per minute and 
tolerances can be held to 0.0005”. Close-limit tolerances are 

"further assured by finishing on the No. 4 Fine-Pitch Gear 
Shaving’Machine. Inspection on the No. 4 Fine-Pitch Red 
Liner provides chart-recorded proof of gear accuracy. 


Fellows Precision Line also includes other types of gear 
inspection instruments and a number of models of Gear 
Shapers for cutting spur and helical gears of larger sizes. 
Your Fellows representative can give you information about 
any of them. And, ask him about the Fellows Plan for deferred 
payment too. Write, wire or phone any of our offices. 


THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 319 Fisher Building, Detroit 2 
5835 West North Avenue, Chicago 39 
150 W. Pleasant Avenue, Maywood, New Jersey 
6214 West Manchester Avenue, Los Angeles 45 
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CINCINNATI FILMATIC® 6”R x 18” Plain Hydraulic 
Grinding Machine equipped with tomatic push- 


button infeed and electric gage sizing. Members of this 
family group of CinciNNATI Grinders are: 


Size Between-Center Catalog 
Lengths 


6”R 
or 18” and 30” G-660 
wat 18”, 36”, 48” 


72” and 96” G-661 


CENTERTYPE GRINDING MACHINES e CENTERLESS GRINDING MACHINES 
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..,and consistently high production, too! 


Speculation in precision and production has 
no place in today’s metalworking shops. You 
can quickly end the guesswork where it hurts 
most ...in your precision cylindrical work. 
Just install new Cincinnati Fitmatic Plain 
Hydraulic Grinders in your shop and you'll 
have definite production that you can count 
on year after year, and within closer limits of 
accuracy than ever before. 4 Four Cincinnati 


Grinding Wheel Balancing and 


features that help you attain these highly de- 
sirable results are illustrated below. These 
and many other features, translated into 
benefits for your shop, are outlined in two 
attractive catalogs: G-660 for the 6”R and 
10”L machines; G-661 for the 10”R and 14”L 
machines. Write for copies. 

CINCINNATI GRINDERS INCORPORATED 

CINCINNATI 9, OHIO 


FILMATIC Grinding Wheel 


Spindle Bearings are 


t. (Fumatic principle 


illustrated at the left.) These two cost-reducing features alone are 


Automatic electric gage sizing 
(extra) includes an exclusive Cincin- 
nati advant t tic com- 


pensation for wheel wear and truing. 


For more information fill in page number on Inquiry Card, on page 261 


reason enough to choose Cincinnati, 


e time spent in “cutting air” during 


Gap eliminator . .. greatly reduces 


automatic infeed grinding opera- 
tions. (extra) 


CENTERLESS LAPPING MACHINES e MICRO-CENTRIC GRINDING MACHINES 
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MARS. USA. 
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Van Norman No. 2C 
Capacity: 0” to 4%” 
Grinding wheel available: 24” x 4” x 12”; 24” x 6” x 12”; 
24” x 8” x 12” 
Regulating wheel available: 12” x 4” x 5”; 12” x 6” x 5”; 
12”x 8” x 5” 
Automatic cycling and gauging available. 


*Don't wait ... for extra profits install a Van Norman Machine now! 
They are available on many purchase plans — Outright sale... 
Purchase on conditional sales contract up to 5 years* ... Pay as you depreciate... 
See your dealer or write Van Norman Company 


Conditional Sales Contracts not available to Export. 


VAN NORMAN MACHINE 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline 
and Gear Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 
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No. Centerless Grinder 


Machine with Work Capacity O° to 4%" 


Precision Grinds Parts Fast...Holds 


Tolerances ... Cuts Grinding Costs 


Newest in the expanding line of Van Norman 
grinders, is the No. 2C Centerless Grinder. This 
rugged, precision-built, heavy-duty grinder incorpo- 
rates many outstanding, exclusive advantages that 
result in more work per operator, per work shift. 
The No. 2C Centerless Grinder finish grinds many 
parts from solid . . . or finish grinds rough-turned 
parts. The No. 2C gives you the facilities of three 
centerless grinders without change-over time 
...Standard grinding for throughfeed work, 
standard grinding for infeed jobs, and 
equipped with crush dressing attachment, it form 
grinds and does profile work. 
Phone, wire or write for full details on the New 
Van Norman No. 2C Centerless Grinder, today. 


Outstanding Advantages 


Hard chrome plating of regulating 
wheel slide after hand scraping, 
preserves original factory built-in 
accuracy. 


Grinding wheel spindle is of a unit 
type construction . . . totally en- 
closed with double-row super- 
precision bearings, sealed and lu- 
bricated for life, assuring chatter- 
less troublefree operation. 


Spindle requires no warm-up pe- 
riod, eliminating which 
has always been a problem in 
grinding operations. 

Infinitely variable regulating wheel 
drive. 


Totally enclosed fan cooled, dy- 
balanced 15HP main 
rive. 


Independent hydraulic wheel tru- 
ing devices for each wheel. 


Fine hand wheel adjustment on 
diameter of work piece. 


Grind Parts Like These Accurately, More Economically 


SPRINGFIELD 7, 
MASSACHUSETTS 


For more information fill in page number on Inquiry Card, on page 261 
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Savings in setup and operating time 


versatile economical Kompact 


Ideal for toolroom or short runs 
where small parts require precision 
accuracy and fine finishes 


& 
jal andis 10”x niversal Cylindrical Grinder 
4 


~ lower grinding costs on small parts 


condensed specifications 


Maximum work swing. ........ . . 1034” 
Length between centers. ......... 20° 
Diam. standard grinding wheel. ..... . . 10” 
Wheel moter. ..........2 338 
Work speed range. ..... . .90 to 600 r.p.m. 
Net weight, including elec. equip. . . . 4100 lbs. 


grinding operations 
on the x universal 


traverse internal 


internal taper 


Controls grouped for easy setup and operation. 


LANDIS TOOL COMPANY WAYNESBORO, PENNSYLVANIA 


By 
. 
Eye level wheel feed for fast setup and operation 
Phas Internal grinding with modern swing-back fixture 3 
| | 
taper 
) 
face 
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The part illustrated above is a radio component. This formed metal 
stamping with folded lock seam is produced complete without second- 
ary handlings on a No. 28 U. S. Multi-Slide at the rate of 175 per min- 
ute. The sequence of operations in the dies is illustrated by the strip 
layout at the top of the page. The operations in the four slide forming 
position are indicated by drawings on the opposite page. 


Eliminate Secondary Operations and Reduce Costs: You, like all manu- 
facturers, are interested in achieving this end result. The part illustrated 
is just one of many different types of formed metal stampings which 
can be produced complete on the U. S. Multi-Slide. If stampings are 
included in your production program, the U. S. Multi-Slide may be the 
answer to your cost reduction problems. Ask for a copy of Bulletin No. 
15-M containing complete specifications for the four sizes of Multi- 
Slides we now build. 


U.S. TOOL COMPANY, Inc. 


AMPERE (East Orange) NEW JERSEY 


Builders of U. S. Multi-Slides U. S. Multi-Millers U. S. Automatic Press Room Ejvipment 


U. S. Die Sets and Accessories 
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CUT-OFF 


FOEAL? SWIVEL TOO 
ACTUATED BY FEAR SLIOE CAAT 


CAM ACTUATED 
[SPRING SPRING 
LOADED 


DETAIL OF 
FINAL FORMING 
OPERATIONS 


STATIONARY 
ACTUATED POST 


ACTUATED BY 
AVCKE FP? CAM 


The No. 28 U.S. Mullti- 
Slide, Symmetrical type, 
used to produce the radio 
component. 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—13 
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100% eificieney 


Operations... 
37 drilling, 12 reaming, 
4 bering, 37 countersinking, 


36 inspection 
and 29 tapping 


Two types of plates may be loaded at random. Machine automatically selects 
and performs required operations 


Sectionalized bases to facilitate future part changes 


Automatic lubrication of all moving parts 

Mist-lubrication to all spindles to maintain uniform temperature in heads 
All spindles arranged for pre-setting of cutting tools to minimize downtime for tool changes 
Hardened-and-ground steel ways 

All standard and special parts interchangeable for ease of maintenance 


Machine conforms to J.I.C. Standards 


BUHR MACHINE TOOL CO. ° 


MICHIGAN 


ANN ARBOR, 


Solidly Engineered - Precision Built - for World’s Leading Manufacturers 


forque-conv rter adapter plates 
| 
MULTIPLE-SPINDLE 
HIGH PRODUCTION MACHINERY 
= 


350 piece lots 


1 AC CHUCKING MACHINE 


8” or 10” Chuck — 6” Working Stroke Philadelphia, machine 64,000 different parts, on 


two-month cycle, for their five models of industrial lift 
trucks. They installed two Warner & Swasey 2 AC Single 
Spindle Automatics to step up production on a wide variety 
of small lot parts. Lot sizes range from 50 to 350 pieces. 

They quickly realized the expected production increase, 
plus more efficient use of manpower, since one operator * 
can easily handle both automatics. 

They selected Warner & Swasey 2 AC’s for the job 
because these machines give them the advantage of auto- 
matic production without the usual penalties of greatly 


fies YALE & TOWNE MANUFACTURING COMPANY, 


2 AC CHUCKING MACHINE 
10” or 12” Chuck — 9” Working Stroke 


YOU CAN PRODUCE tT 
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increased setup time. Their setup time is just a small frac- 
tion more than on turret lathes. 

“Another big advantage we had not fully anticipated,” 
they report, “is the interchangeability of tools. The very 
accessible tooling area and the use of many standard turret 
lathe tools are valuable features of these automatics.” 


There are undoubtedly many small lot, “turret lathe” 
jobs in your own plant that could be machined faster, more 
profitably and with extreme accuracy on Warner & Swasey 
Single Spindle Automatics. Have your Warner & Swasey 
Field Representative show you how these machines’ flex- 
ibility and fast setup can pay off for you. 


WARNER 


PRECISION. 
-MACHINERY. 
SINCE 1880. 


BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 


For more information fill in page number on Inquiry Card, on page 261 
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NEW Type U4 Norton Universal 
Grinders — 12’x 36’ and 12’x 48"— feature 
unbeatable versatility ... 


Quick, Easy Set-Ups plus fast grinding action enable 
this new Norton 12” grinder to cut time and costs 
in a wide variety of external, internal, face and 
angular wheel feed grinding jobs. Here the internal 
grinding spindle is shown swung up and out of the 
way wile a shaft is being ground. 


Permanent Chuck Mounting is an outstanding 
advantage. Headstock spindle has a dog drive 
plate on one end. On the other is a 5” D-1 cam 
lock nose, on which you can leave a chuck mounted 
permanently — merely swiveling headstock 180° 
to start chucking jobs faster. 
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For Quick Change-Over to or from internal grinding, the internal grinding 
spindle is permanently hinged to front of wheel slide. This also enables 
you to perform both internal and external grinding on a single workpiece 
without changing the set-up. 


Greatly simplified set-ups give 
you more time for grinding 


Double-barreled good news! The new Norton 
universal grinders are made in 12’’ x 36’’ and 12”’ 
x 48”’ work capacities! 

Versatility keynotes the design, with feature 
after feature increasing the job range and cutting 
operating costs. For example, take the work speed 
range of 40 to 400 r.p.m. You get an infinite num- : 
ber of speeds over this wide range, simply by turn- a 7 N 
ing a dial. 

Other important features are illustrated here. It with this compound wheelhead side. Wheel head has swivels above and 
will pay you to look them over carefully — and con- below the slide ways; upper wheel head member can be positioned to ex- 
sider their advantages in your own production. tend capacity when wheel head is swiveled. 


Get the whole story 


on the broad operational scope and fast, precision 
performance of these new Norton 12’’ grinders. 
See your Norton Representative, or write us di- 
rect. And remember: only Norton offers you such 
long experience in both grinding wheels and ma- 
chines to help you produce more at lower cost. 
Norton Company, Machine Division, Worcester 
6, Mass. In Canada: J. H. Ryder Machinery Co., 
Ltd., Toronto 5. 


Greater Shaft-Grinding Capacityis assured by the hollow 
spindle in the headstock. A 1%” hole clear through the 
headstock spindle permits passage of shafts that may be 
longer than the machine — another typical advancement 
that means greater versatility and usefulness, 


To Economize, Modernize With NEW 


NORTON 


12” UNIVERSAL GRINDER — TYPE U-4. Fast grinding action for external, GRINDERS and LAPPERS 
internal, face and angular wheelslide jobs. Permanent chuck mounting is Galaking better products... fo make other products better 


one of many advanced features. Work lengths: 36’’ and 48’’. New swiva- 

uiGN Dual Electric Indicator shown measures swivel table adjustment — District Sales Offices: Worcester + Hartford » New York 
* saves time and work. Also applicable to cylindrical grinders. Catalog 231 Cleveland + Chicago + Detroit 

provides details. 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—19 
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One of the greatest values - a Niag 
Shear is the unequaled experience of its builder. Niagara 
has been making shears for more than 
_of a century. 

Today, as in the past, the leading name in 
also forthe most modern in shear design. 
Niagara has continually set the pace in offering a 
‘most of things count the in de 


securely. Multiple pressure feet on 6” centers apply 
uniform pressure, contacting the work with low 
impact to safeguard material and bed against 
_ damage. Long or short work is held tight against th 


bed. There's no rippling of the sheet as the keen 


edged, low-sloped upper knife — through 
clean and smooth. 


Niagara's fully closed box section 


bed, crosshead, holddown and housings plus ample 


and accurately held crosshead guides resist horizon 
tal, vertical 
deflection. 
Edges are trimmed straight and true. within m 
eter tolerances. Blanks, too, are cut accurately to 
size and shape without making compensating allow- 
ances when setting gages. Only a Niagara Shear 
possesses all of the eer to insure 
maximum 


More delivered per minute and 
instant engagement of the Niagara Sleeve Clutch 
assure more cuts per hour. In continuous feed shear- 
ing, quick release of the power driven hold 
enables a strip to be cut at each stroke. © 


© There's no need to adjust knife clearance every time’ 


a different thickness of stock is cut. Individual hold- 
down feet are self-compensating. Two sheets of 
different thicknesses can be cut at the same time 
with the same knife. adjustment and with the same 
accuracy. 


Ease of operation, quick setting confi- 


» dence inspired by safety features further increase _ 


hourly output . . . and make a. Niagara Shear 
truly productive, profitable investment for you! é 


YOU GET THE MOST IN THRIFTY 
PERFORMANCE: 


Squaring. 


and torsional . stresses with 


parts of Niagara's driving mechanism ( 
georing, eccentrics and detent) operate 
in enclosed oil-tight cases. Ideal lubrication o 
maximum safety are thus insured. _ 
© With power transmitted from the drive through effi- 
cient spur gears and Niagara's instant engaging, 
_multiple-point sleeve clutch, there are no sliding 
_ surfaces (such as in worm gears and friction clutches) — 
to consume power, generate heat and wear rapidly. 
Niagara 4-cutting-edge knives, manufactured en- 
tirely within the Niagara plant, are uniformly tough 


Niegaro Shears of nk in Ohio plant of one 
of the major electrical appliance manufacturers. 


‘Niagara 
representative. With over 7. dozen models available 
in capacities from shim stock to 1” mild steel and in 
cutting lengths from 3 to 24 ft., he'll be able 
recommend the shear that's right for 2 


ILLUSTRATED, FACT-FILLED 
BULLETIN 69 MAILED 
FREE ON REQUEST 


MACHINE & TOOL WORKS, BUFFALO, NY. 
DISTRICT OFFICES. 


BUFFALO CLEVELAND * DETROIT NEW YORK 


| 
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| : 
\ 
It will give you detailed informa- 
Simplicity of design, involving a minimum number 
of parts, cuts out costly maintenance. With less 


the ONE outstanding wheel... 
for EVERY toolroom surface grinder 


The Norton G BOND-32 ALUNDUM* combination 


is unequalled for speed, versatility and economy 


* 


got 


q 


AN sarEtt 


7X 1/2 X 1-1/4 
32A46-18VG 
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THE FAMOUS NORTON G BOND holds each abrasive grain 
just long enough for maximum cutting action, assuring a con- 
stant grinding surface of fresh, sharp cutting edges. With 
32 ALUNDUM abrasive it makes a great ‘Touch of Gold” team 
for grinding high speed and alloy steels. For other applications 


The Norton G Bond is the most efficient vitrified bond 
ever developed for precision and semi-precision grinding. 
Wheels made with it bring you these valuable advantages: 

Cooler, faster cutting action .. . heavier cuts without burn- 
ing . . . Closer tolerances and smoother finishes . . . easier 
dressing and more pieces per dressing . . . more work, and 
more kinds of work, per wheel. 

Norton 32 ALUNDUM abrasive is another big advance- 
ment in grinding progress. It grinds exceptionally cool 
and fast, with minimum dressing, and is ideal for surface 
grinding jobs requiring fast stock removal and heavy feeds. 


See Your Norton Distributor 


for further facts on how the G Bond and 32 atunpuM 
abrasive add the ‘““Youch of Gold” that saves time and 
money and improves product quality. Or write to the 
nearest district office of Norton Company, Worcester 6, 
Mass. Distributors in all industrial areas, listed under 
“Grinding Wheels” in your phone book, yellow pages. 
Behr-Manning Company, Troy, N. Y., division of Norton 
Company. Export: Norton Behr-Manning Overseas In- 


corporated, Worcester 6, Massachusetts, 
W-1715. 
*Trade-Mark Rea. U. S. Pat. Off. and Foreign Countries 


For more information fill in page number on Inquiry Card, on page 261 


investigate Norton 38 aLuNDUM or 19 aLUNDUM abrasive. And 
remember, only Norton offers you such long taper in both 
p you produce 


grinding wheels and grinding machines to he 
more at lower cost. 


Get Top Performance From These Grinders 
with G BOND-32 ALUNDUM Wheels 


Brown and Sharpe e Crystal Lake « Delta « Doall 
Gallmeyer and Livingston ¢ LaSalle « Norton 
Reid ¢ Sanford « Taft-Peirce and many others 


ABRASIVES 


better products... 
to make your products better 


NORTON PRODUCTS: Abrasives « Grinding Wheels 
Grinding Machines + Refractories 
BEHR- MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones + Behr-cat Tapes 
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Microsize UNBRAKO socket screws simplify design problems—even in highly specialized equip- 
ment like this prototype precision loading device for use in advanced automated production operations. 


Miniaturize with UNBRAKO set screws 


You need not design special set 


HEAT-TREATED ALLOY STEEL* 4 << > 4 screws to secure your new mini- 


aturized equipment. Microsize 
UNBRAKOs were developed spe- 
cifically for use in modern small 
devices. 


PLAIN CUP POINT 
Class 3 Fit Standard 


Recommended 

UNBRAKO screws are made of 
per inch Overall Inch-Pounds of 100 => carefully selected alloy steel. They 
NC NF Length NC NF in Pounds are manufactured to timepiece 
precision. Sockets are deep and 
uniform for greatest wrench engagement and longest 
reuse. Threads are fully formed for maximum strength 
#0 ae ~ : and exact fit. And UNBRAKOs are heat treated to the 
optimum condition for high tensile strength and duc- 

tility without brittleness or decarburization. 


Diameter 


Ask your authorized industrial distributor about micro- 
size UNBRAKO socket screws today. Or write us for Bul- 
letin 2055 and samples. Unbrako Socket Screw Divi- 
sion, STANDARD PRESSED STEEL Co., Jenkintown 19, Pa. 


STANDARD PRESSED STEEL CO. 


*Also available in stainless steel UNBRAKO SOCKET SCREW DIVISION 
JENKINTOWN PENNSYLVANIA 
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Horizontal Disc Grinders—For grinding one surface Precision Double Spindle Grinders—Grinds TWO 
. e at a time on cast, forged or fabricated parts with parallel surfaces in ONE operation. Rotary, thrufeed 
either freehand or fixtured operation. or gun type work fixturing. 


precision disc grinders 
sItwn 


Single Spindle Grinders—For production grinding Special Purpose Disc Grinders—For sequence grind- 
single surfaces. Manual and power-operated work- ing, parallel surfaces, generating curved surfaces 
carrying fixtures available. ... Single or multiple surfaces in one setup. 


bj 
| flat guriace — a ik 
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A tool speed of 400 feet per minute, steel or cast iron 
chips literally “‘ZIP” off the workpiece. With speeds 
like this, you can double present-day production with 
Giddings & Lewis’ new Hypro Double Housing Planers. 

Now for the first time anywhere, G&L Hypro advanced- 
design planers offer table speeds ranging from 25 to 400 
feet per minute . . . permitting you to take full adyantage 
of the greater productivity of tungsten-carbide or other 
high-speed cutting tools. In addition, these machines have 
exceptional ability to maintain precise tolerances under 
the most severe cutting pressures. 

Outstanding features of the machine include: dual 
saddle and slide controls; power cross-feed to side heads ; 
extra-heavy cross-rail; electric rail clamp; twin-helical 
table drive gearing; extra-high pneumatic tool lifters on 
both rail and side heads; hydraulic table stops and jacks, 


and new design heavy box-section housings. You get 
100% table support for added strength and machining 
accuracy, thanks to massive construction of the full double- 
length bed. 

Giddings & Lewis adjustable voltage motor-generator 
set and the double-capacity table drive motor provide fast 
acceleration, deceleration and reversing — plus maximum 
power for short stroke planing operations. 

For complete specifications and features, see your near- 
est G&L representative, or write direct to Giddings & 
Lewis Machine Tool Co., Fond du Lac, Wisconsin. 


Literature Available: 


Ask for Bulletin No. 250 with details on 
new Hypro Double Housing Planers. 


G&L ad HYPRO DIVISION 


Horizontal Boring, Drilling and Milling Machines 


GIDDINGS & LEWIS MACHINE TOOL co. —-table, floor and planer types; Hypro Double Housing 
pe Milling Machines 


FOND DU LAC, WISCONSIN 


For more information fill 


and Openside Planers, Planer Ty 


and Vertical Boring Mills; and Davis Cutting Tools. 


in page number on Inquiry Card, on page 261 


oe Piane steel or cast iron 
= 
: 
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at 400 


Housing Planers 


Here's carbide planing 

of steel and cast iron at 
400 feet per minute. 

Both rail heads are equipped 
with Davis Shear Angle 
Clamped-on carbide insert 
planer tools. 


For more information fill in page number on Inquiry Card, on page 261 
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THERE’S A RIGHT GAGE FOR EVERY JOB 


Each system of gaging has its own special 
advantages and limitations 


No one gaging system is superior to another 
except as it meets the certain requirements of the 
job. The type of gaging system you select, there- 
fore, should be determined only after your most 
careful consideration. 


if your company is a mass producer, you 
need Machine Control and Automatic Sorting 
Gages, of course, but you also require other types 
of gages—each selected to suit your particular need. 


Some of the gages shown here are capable of 
detecting dimensional variations as fine as one 
millionth (.000001”) of an inch. But there are 
far more cases where it is necessary for a gage to 
measure only one ten-thousandth of an inch 
(.0001”), or even one thousandth (.001”). 


It is, of course, a waste of good money to buy 
costly gages designed for a high degree of accuracy 


Inspecting ten dimensions on a small part 


Dial Indicators are ideal . . . and inexpensive ... ona 
Progressive Multi-Station Gage like this where dimensions 
are too close for simultaneous gaging. If conditions war- 
ranted the additional expense, an Air Gage could be sub- 
stituted. 


Simultaneous inspec- 

tion of multiple di- 

Electric) ,or Air Gages 

are suitable for appli- :; 

cations such as this. Here Electricators provide quick, 

accurate inspection for straightness and length. Picture 

panel lights clearly show any off-tolerance conditions. 
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when they are to be used on everyday jobs. For 
instance, Dial Indicator Gages, complete with a 
Dial Indicator, generally cost only a fraction as 
much as an Air Gage and they prove entirely satis- 
factory in accuracy and speed for most jobs. Fur- 
thermore, with these simple gages you are not 
troubled with air lines and their maintenance. On 
the other hand, Air Gages are desirable for fast, 
foolproof gaging of holes, for gaging super fine 
surfaces, and for checking certain dimensions that 
are difficult to reach by other gages. 


From both an economical and practical operating 
standpoint, it’s important to select the right gage 
for your job. Since we specialize in gages utilizing 
all modern gaging systems and are thoroughly ac- 
quainted with gaging techniques, we can impar- 
tially recommend the right gage to do your job 
successfully. Call us about your requirements. 


Controlling machines with gages 


Machine tools, glass tube and 
wire covering machines, etc., can 
be automatically controlled to 
produce work which is dimen- 
sionally accurate. The grinder 
shown above is automatically con- 
trolled by an Electronic Gage to 
produce accurate cam ground pis- 
tons. Ask for Catalog. 


| 
one 
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You will always use Dial Indicators 

They are lowest in first and last cost. Capable of gaging 
up to one ten-thousandth of an inch (.0001”) and some- 
times to half a tenth (.00005”), they are exceedingly 
adaptable, fast, and simple, and the most universally used 
type of gage. Ask for Catalog. 


100% sorting, automatically 

Federal uses any and all gaging systems and selects the 
one best suited for accuracy, speed, and convenience. 
Federal Gages inspect and sort workpieces into a few or 
many categories. They automatically gage and sort parts 
of all shapes and sizes, from holes .002” diameter in small 
Ye” diameter parts, to jet engine stator blades as shown 


here, . . . and even automobile wheels. Ask for catalog. Gaging with air has its own particular advantages: on some 


‘ jobs Air Gages are practically foolproof. With AirProbes they 

a can be applied to dimensions that are inaccessible by other 
methods. However, Air Gages are higher in price and may be 
more costly to maintain than Dial Indicators. Ask for Catalog. 


Electronics for top accuracy and speed 


The same electronic 

4 circuit used in the 
Federal Master Com- 
parator which is accu- 

rate to one millionth of 

an inch is used also in 

Federal Automatic 

Gages. It represents the 


last word in accuracy 
and speed. 


FEDERAL PRODUCTS CORPORATION 
6117 Eddy Street * Providence 1, R. |. 


Dial indicator Gages Modified Gages 

The Federal line of In- Federal Catalog Gages 
dicator Gages is complete can often be modified at 
—includes all gee ee slight expense to meet spe- 
snap, hole, depth, caliper, cial gaging requizemens. 
etc., and special, Ask for Bring your problems to = — 
Catalog. us. Ask for Catalog. : 


FOR IMPARTIAL RECOMMENDATIONS ON THE RIGHT GAGE FOR THE JOS 


tre 


For more information fill in page number cn Inquiry Card, on page 261 MACHINERY, July, 1956—29 


Dex 
When you gage with air ; 
Impars; Osr Or Gac } 
- i 
© Engines; Gage Sites ING: , 
| 
| 


Kearney 


Controls on new fF Series milling machines are conveniently 
grouped up-front where they belong— to speed production 
eee assure accurate settings... reduce operator fatigue 


Available 
under 
Tool-Lease 
program 


Model 210 Plain Milling Machine 


POWER — 10hp spindle drive; 3hp feed 
and rapid traverse drive 

TABLE WORKING SURFACE — 62” x 14” 

FEEDS — (32) % to 90 ipm 

SPEEDS — (24) 15 to 1500 rpm 

WEIGHT — 9200 Ibs. 


NE look tells why the new TF Series milling machines — Plain, 
Universal and Vertical — are so easy to operate. ‘“‘Bull’s-eye” 
up-front control grouping permits operators to achieve exact settings 
faster, more adeptly and with greater ease than ever before. This 
“Fron-Trol’”’ convenience is the key to low-cost production . . . because 
it increases the operator’s efficiency and measurably reduces fatigue 
through elimination of wasted steps. 

The “bull’s-eye” knee and saddle-mounted controls are safety-inter- 
locked and include feed selection, directional Mono-Lever table feed 
and rapid traverse, automatic cycle table feed and rapid traverse con- 
trols, front-mounted table handwheel, saddle clamping gib and back- 
lash eliminator, and hand and power directional controls for knee and 
saddle movements. 

In addition, the new TF’s give you a superior combination of out- 
standing design and operating features never before available on any 
other knee-type milling machines. They’re built in five sizes — No. 2 
to No. 6 from 10hp to 50hp. 

Why take less than the latest when you want new milling ma- 
chines? You can get all the facts on new TF Series machines from 
your Kearney & Trecker representative—call him or mail the coupon 
to factory today! 


A few more of many reasons why 7 Series milling machines are so easy to operate 


Twin Screw Knee Support 
— Exclusive double- 
support arrangement 
most effectively distri- 
butes weight of the new 
machines’ much larger, 
wider, heavier knee, 
saddle and table. This 
balanced design sub- 
tantially increases sta- 
bility under heaviest 
offers greater resistance 


loads... 
to torsional thrust under all cuts... 
halves the wear factor, assuring 
greater, longer-lasting accuracy. 


3 KEARNEY & TRECKER CORP. 
| 67¢ W. National Avenue, Mil kee 14, Wisconsin 
§ Please send me Catalog No. TF-50 with details on the 
new line of TF Series Plain, Universal and Vertical 
milling machines. 
Name. 
Title. 
Company 
Address 
City. Zone State. 


Heavier, Wider, One-Piece Knee — 
The Twin-Screw arrangement sup- 
ports the heavier, larger knee. Span 
and length of ways is increased 
considerably, providing fuller saddle 
support. . . longer-lasting accuracy. 
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Three-Bearing Spindle — Complete 
assembly consists of three heavy-duty 
bearings, flywheel, train of wide- 
faced forged steel gears. Rigidity of 
spindle unit contributes to increased 
cutter life and quieter operation. 


Massive Column — Solid back, 
double-box section column is scien- 
tifically ribbed throughout to rigidly 
withstand heaviest cutting forces. 
Full bearing column face affords 
maximum support for the knee. Cross- 
mounted motor assures maximum 
ventilation, and permits easy access 
for routine maintenance. 


4 
> 
| 
Series 
| 
| 
#9 
7 | 


FRONT-MOUNTED CONTROLS 


6— Quick change feed selector 
7—Hand and power knee controls 
8—Hand and power saddle controls 


1—Single shot saddle-table and 
way ry 


2—Backlash eliminator 9 — Front ted table h 
3—Table clamp 10—Knee lubrication filter 


BUILDERS OF PRECISION AND PRODUCT 
MACHINE TOOLS SINCE 1898 


Table Control seddie, 


For more information fill in page number on Inquiry Card, on page 261 
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now you can save valuable 


one operation ahead... with 


The Carlton-Leber speed-feed pre-selector system 
speeds up drilling by permitting operator to set 
speed and feed for the next operation while the 
machine is still under cut. With this productive 
new device, the time lost heretofore in setting 
speeds and feeds is now used for almost continu- 
ous drilling. Now you stop the spindle only for 
changing cutting tools. 


Pre-selector 'ere’s how it works: while the 
machine is cutting on one operation, the operator 
sets speed and feed dials for the next operation. 
When present operation is complete, he stops the 


Carlton Radial Drills now come with choice of £5 


controlling speeds, 2 shifter levers for control- uated dial and 1 feed graduated dial pre-set 


Manual gear shift: 2 shifter levers for Pre-select gear shift: 1 speed grad- 
7 ling feeds. speeds and feeds. 
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4 


drilling time by giving operator a chance to set 


ingenious 


pre-selector 


spindle, changes the drill, and starts spindle again. 
At that instant, the gears automatically shift to the 
correct speed and feed. 


Additional time is saved by instantaneous gear 
shifting made possible by mechanically oscillating 
the change gears which assures quiet gear mesh. 


Programming Another Carlton-Leber system 
—the programming unit—can be used in connection 
with the pre-selector. The programming system 
pre-selects speeds and feeds for an entire drilling 
program including as many as 20 or 30 operations. 


speed-feed controls . 


£ear shift sets up correct speeds and feeds 


} for a complete sequence of operations. 


For more information fill in page number on Inquiry Card, on page 261 


With the introduction of the Carlton-Leber pre- 
selector and programming systems, you can now 
buy Carlton radial drills with your choice of three 
different types of speed-feed control as illustrated 


below. 


You can see the pre-selector and programmer in 
operation, Ask your Carlton distributor to arrange 
a showing of the new Carlton movie. Or, write us 
direct for descriptive free bulletin. The Carlton 
Machine Tool Co., Cincinnati 25, Ohio, U.S.A. 


programming film. 


See ’em in action! Ask your 
Carlton distributor to arrange 
a showing of the new Carlton 
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orizontal and radtal drills 


The Bath Radial Draw Forming Machine combines three 
principle methods of forming. . . Stretch Forming . . . Com- 
pression Forming... and Radial Draw Forming. Parts are 
formed to either sweeping contours or circular shapes with 
complete accuracy of both cross section and contour, elimi- 
nating much benchwork. Work can be formed from bar, 
strip, sheets, tubes or extrusi Stainl steel, ‘ 
titanium or other ductile metals are readily formed into 
complex parts or components. Standard machines are avail- 
able from 7 to 200 ton capacities ... machines to special 
specifications in larger sizes. Send for literature covering 
the specifications of the Radial Draw Former. It holds the 
answer to modern contour forming problems. 


CONTRACT FORMING... 


The Metal Forming Division specializes in metal curved parts to your specifications. Extensive 
Radial Draw Form equipment as well as more conventional forming equipment serves the needs of 
prime and sub-contractors in the aircraft, jet engine, guided missile and other fields. The contract 
forming catalog is yours for the asking... it covers our complete contract facilities. 
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The outstanding feature of the Bath Press Type Brake is combined versatility and high speed 
production with strength and rigidity. Bath Press Type Brakes have large bed and slide 
areas for accurate work on large panels and for progressive operation work on smaller 
parts. Bath Press Brakes for forming and punching work are available in 100, 120, 150 Ton 
models. Many of the standard features of these presses are “optional extras’ on other 
makes. Illustrated catc!ogs are availabl 


POWER BRAKE DIES... 
Many standard dies are carried in stock and are available for quick delivery. 
Catalog lists specials as well as standard purpose dies... plus valuable 
tables on tonnage requirements, bending allowances, gauge and approx- 


imate weights of sheet strip and plate materials. 


THE CYRIL 


COMPANY 


32324 AURORA ROAD + SOLON, OHIO 
(LOCATED IN THE GREATER CLEVELAND AREA) 


Manufacturers of Radial Draw Formers ® Dies © Tools © Press’ 
Brakes * Tangent Bending Sequence Presses ® Press Type 
Brakes * Special Machines 
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Any hole pattern — 
on any center 
te 1A" dia. 


Zagar’s Broad-Scope 
Engineering soLves ANY HOLE PROBLEM 


Zagar meets evary drilling problem with the most effective, low cost 
equipment: gearless drill heads, standard drilling machines, special drilling machines, 
and index, trunnion or pallet-typ& multi-station transfer machines. We can furnish the 
complete tooling if you desire. Perhaps Zagar drill heads can be installed profitably 
on your own drill press. Send us a dtawing of the part you are planning to drill. Or, 
let us study your present situation with\a view to reducing your drilling cost. 


ZAGAR, INC., 23888 Lakeland Blvd., Cleveland 23, Ohio 


Write for Manual M-7. 


Any machinable 
material — 
from all angles. 


—as close as the sum of hole diameters 


4 Up to 1000 holes can be ~ 4-post ram-type drilling : 
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effortless. Built for high production with great precision, its” 
Gray exclusive engineering features will prove to you that 


Rings of any size, for a multitude of 
different uses. 


Cold formed 
structurals up 
to 1” thick. 


: f diff Cold Roll Formed curved ribs and other structurals 
three a used in airplanes, metal buildings, etc. 
materials combined and slit into two 


identical or different shapes. 


Roll-formed shapes, notched, 
perforated, indented or embossed. 
Metal awnings, rolling doors, etc., made from 
interlocking roll formed slats. 
Raceway conduit mouldings by 
Wiremold Co., Hartford, Conn. 


Lockseam tubular mouldings, in many 
styles and shapes. : 


1001 Things Now Being Done By 
COLD ROLL FORMING 


@ The basic function of a Yoder cold roll forming 
machine is, of course, to convert flat rolled strip or 
sheets at high speed into mouldings, panels, tubular, 
channel and other shapes. 


Quite often, these shapes need further elaboration 
before being ready for assembly or installation. They 
may, for instance, have to be curved, coiled or made 
into rings. Or they may need to be perforated at 
certain intervals of spacing, notched, embossed, or 
otherwise finished by additional operations. You may 
want to combine two or more materials into a finished 
shape, such as carbon steel with stainless, felt, wood, etc. 


These and many other things can be done with 


Yoder machines at little or no extra cost over and 
above normal conversion costs, simply by providing 
special attachments, or by auxiliary units installed in 
line with the forming mill. 


So, to the recognized high economy of the cold form- 
ing operation itself, other important production 
economies may be added. Yoder engineers are at your 
service in designing equipment of this kind. 


The Yoder Book on Cold Roll Forming is a complete 
text, profusely illustrated, on the art and its scope, 
the machines, their tooling and application to a 
multiplicity of mass production needs. A copy is 
yours for the asking. 


THE YODER COMPANY « 5504 Walworth Ave., Cleveland 2, Ohio 


COLD ROLL FORMING MACHINES © 


ROTARY SLITTING LINES 
PIPE AND TUBE MILLS<Electric Weld 


ES 


For more information fill in page number on Inquiry Card, on page 261 


38—MACHINERY, July, 1956 


| 
| 
i 
a 
= j 
= ENN he \ i 


FINE FINISHES 
For light stock removal smooth face 
discs give quality finishes and close 
tolerances. 


FAST CuTs 


Corrugations speed the grinding of 
large area work or thin parts with- 
out burning. 


FULL VALUE 


The entire rated thickness of the 
abrasive is usable. 


WIRE-LOKT° SAFETY 


Heavy steel mesh securely imbedded 
in the abrasive assures maximum 
safety. 


Gardner Abrasive Specialists give you the ad- 
vantages of long experience gained from making 
both grinding machine and abrasive discs. 

: Individual specifications will be developed to [iiupstsssstistespeteeemet@ieetiieniniens 
handle your particular grinding job. Co rasive aiscs 

BELOIT, WISCONSIN 
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MANUAL DISCONNECT 
with visible contacts 


Hacksaws on shipping floor of Peerless Machine Company, Racine, Wis., all equipped with 
Allen-Bradley Bulletin 712 combination starters 


ALLEN-BRADLEY COMBINATION STARTERS 
Save Time - Neater Installations - Add Safety 


Machinery builders like the trim appear- 
ance of Allen-Bradley combination starters 
on their machines. Their customers like 
them, too, because they provide added 
safety to workmen. You can't open the 
cabinet unless the disconnect lever is in the 


“ ” tas Disconnect unit (with contacts visi- 
OFF" position. ble in the “OFF” position) used in 
The new Bulletin 712 combination start- Allen-Bradley Bulletin 712 combi 

ers have disconnects with contacts plainly tion starters. 


visible when the switch is in the ‘‘OPEN" 
position — another safety feature. Bulletin 
713 starters use an I-T-E circuit breaker as 
their disconnect. 

Two thermal relays give continuously 
reliable overload protection and prevent 
costly motor burnouts. After tripping they 
are reset from the front of the cabinet. 

For complete information, send for the 
Allen-Bradley Handy Catalog. 


Bulletin 713 combino- 
tion starter with 1-T-E 
instantaneous circuit 
Srecker: Allen-Bradley Co., 1331 S. First St., Milwaukee 4, Wis. 
In ae Canada Ltd., Galt, Ont. 

‘ 


Bulietin 712 combination storter 


showing disconnect and magnetic 


ALL 
TY starter in one enclosure. 


BULLETIN ikon COMBINATION STARTERS 
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old methods can’t compete 


If vou do any turning you should investigate the New 
Britain +GF+# line of copy turning lathes—whether vour 
work calls for sustained production or short runs demand- 
ing quick setups. It turns tapers and complicated contours 
with the same setup used for simple O.D.’s. No need for 
expensive form tools. Let us demonstrate this completely 
different approach to turning in a color motion picture 
demonstration at your desk. 


THE wew BRITAIN MACHINg Co 


Model 11/70 
New Britain +GF+ 
Copying Lathe 
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a long new step forward 


in bar machine productivity 


MACHINE co 


Model 62 
Automatic Bar 
Machine 


Here is a new New Britain bar machine with the ruggedness, 
power, speed and versatility to shed new light on your profit 
picture. Where you have bar work that now requires more 
than one machine, it may be practical to eliminate costly 
finishing operations by doing the whole job on a New Britain 
Model 62. Ask vour New Britain representative or write The 
New Britain Machine Company, New Britain-Gridley Machine 
Division, New Britain, Connecticut. 
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Why does Blanchard grind its own 
machine parts on a Blanchard? 


It’s the only way we know to get 


highest quality at lowest cost! 


Shown here are 117 different parts of a #18 Blanchard Grinder. 
239 surfaces on these 117 parts were ground on a Blanchard, for 
the simple reason that there isn’t any better way. 


Everyone who uses Blanchard Grinders knows that Blanchard 
elements are machined with extreme accuracy ... that they have to be! 


Furthermore, Blanchard users everywhere would undoubtedly agree 
fully with these two actual statements recently made by customers: 


“There is no greater machine tool money value than a Blanchard. 
It is the best buy we ever made”. 


“Until our Blanchard went to work, I never realized I could actually save 
so much, as compared to previous methods of machining flat surfaces”. 


If you do not own a Blanchard, we invite you to select some of your own 
components, and let us give you estimates to compare with your present 
quality control tolerances and machining costs. Chances are you'll find it will 


pay you to “PUT IT ON THE BLANCHARD”. 


P. S. You guarantee yourself full benefit from your Blanchard Grinders 
when you use the correct Blanchard abrasive wheels! 


Send for free copies of 

“Work Done on the Blanchard”, 
(fourth edition), and “The Art of 
Blanchard Surface Grinding”. 


PUT IT ON THE GUHA) 
THE BLANCHARD MACHINE COMPANY 64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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AUTOMOTIVE ...New Danly Underdrives 
form the car bodies of tomorrow—at lower 
cost for a highly competitive market. 


Presses produce more 


With Competition at an All-Time High, Successful Production Programs 
Are Being Built Around the Cost-Saving Advantages of Danly Presses 


There are three basic reasons why leading industries invest 
millions of dollars each year in Danly Presses: 1) Engineering 
leadership, 2) Performance, 3) Dependability. 


Engineering lteadership—in new mechanical features, in 
safety, in operating efficiency . . . Danly has set the engineering 
pace. Every Danly Press is designed to meet specific, current 
production needs. 


Pertormance—Each press type features all of the famous 


Danly advantages: extra rigid, balanced, precise construction; 
completely automatic oil lubrication system; cool-running clutch 
that lasts many times longer than conventional types; exclusive 
Danly control arrangements that promote operator safety and 
minimize accidental press damage. 


Dependability—Danly engineering and construction pays off 
in more stampings over a longer period of time. Performance 
records in the largest shops prove that Danly Presses require 
less maintenance, greatly reduce need for spare parts. 


APPLIANCE ... Leading appliance manufactur- 
ers are meeting the production challenge with 
new lines of new Danly Straight Side Presses. 


ted : 


ELECTRICAL... New Danly Autofeeds 
are stamping electrical parts faster for 
less—with longer die life. 
PRESSES PRESSES | 
a 
Send for these Danly Catalogs... 
They Hold the Answer to Modern Mass-Production Stamping Problems 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue «+ Chicago 50, lilinois 
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IN CUTTING-OFF OPERA “basi 


| 
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-- - SPEED WITHOUT ACCURACY 


COSTLY 


Efficient cut-off of steel blanks from bars demands a combination of speed and 
accuracy. MARVEL, and MARVEL alone, achieves this combination with 
machines capable of delivering feeds and speeds which fully utilize the 
strength and heat resistance of the modern high speed hack saw blade. 


MARVEL dual power feed and crank lever method of reciprocation are two 
exclusive features designed to give increased speed and efficiency. This 
unique dual power feed employed on the Series No. 6 and No. 9 MARVEL 
Ball Bearing Hack Saw Machines, simultaneously controls both positive 
feed depth and feed pressure, automatically adjusting both pressure and 
depth of feed correctly in proportion to the number of teeth in contact 
with the work. This automatically forces the blade to cut as deeply as 
possible and practical on every stroke, without demanding the 
attention of the operator. As a result, the work is cut-off in the 
fewest possible number of strokes. Quick return of the saw 
frame on the non-cutting stroke, accomplished by the crank 
lever, delivers 3314°%, more cutting strokes per minute with- 
out increasing the blade velocity on the cutting stroke. 
Accuracy is assured by the construction of the machine 
itself. Anti-friction ball or roller bearings are used at all load 
carrying points. The saw frame reciprocates on fully en- 
closed special design ball bearings which are factory adjusted 
with a pre-load, assuring permanent frictionless rigidity. Saw 
frame, and upright = — and fitted to 
: : ‘ a orm a rigid integral unit capable of withstanding any cutting load 
There is a MARVEL field engi- ; with no deflection or side movement. ined . 


These exclusive features found only in MARVEL Hack Saw Machines, 

Send f C-55 together with the unequalled performance of the unbreakable MARVEL 
work. send for catalog ’ High-Speed-Edge Hack Saw Blade, form a team that guarantees the fastest, 
and the name and address of most accurate cutting-off. 
your nearest MARVEL field $-1300 
engineer. 


/ARMSTRONG-BLUM MFG. CoO. 
5700 WEST BLOOMINGDALE AVE. * CHICAGO 39, ILL. 
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Solar Aircraft Company of Des Moines, — 
lowa and San Diego, California, has 
found the versatility and flexibility of 
the Bullard Man-Au-Trol V.T.L., Model 
75 a distinct advantage in the machin- 
ing and fabricating of various jet air- 


craft engine parts and assemblies. 


on Manager at Solar-Des 
with Man Trol, Model 75, it is possible to do a 
operatic forme y req g numerous expensive mcact 
eration, so limited in scope 


ed the toolir 


vantages can be applied to your 


llard Sales Er gineer for complete 


THE BULLARD COMPANY 
286 CANFIELD AVENUE + BRIDGEPORT 9, CONNECTICUT 


Please send me a copy of the 


NEW MAN-AU-TROL V.T.L., MODEL 75 CATALOG 
NAME 


COMPANY POSITION 
ADDRESS 


CITY. ZONE STATE 


Will: 
™ 
_ 
Moines, reports that 
es whicn had to be 
that an yineer } 
design change either or the machine. With 
Man-Au-T Model 75, because of its wide range of functions, tl 
: ' wet MASTER lescence is greatly reduced it there is a design change ya W 
2 d piece of machinery 
= Ask your detail 
‘ 
THE 
' 
BULLARD COMPANY: 
' 
BRI GR tT 9, 
1 


for greater 
job versatility- 
performance dependability 


Versatility and dependability are yours at an all time high in an im- 
proved new line of UntonmELT welding assemblies . . . These units embody 
the greatest variety of machine combinations, job applications, and design 
features ever offered for submerged are welding. 

Wire feed units are simply constructed and are highly efficient . . . 
Identical mounting dimensions for heads, brackets, and slides allow for 
any number of desired assembly combinations. 

Welding heads have exceptional flexibility because of sturdy new 
mounting fixtures which provide for vertical, horizontal, and rotary 
adjustment. Stationary and self-propelled combinations are also available. 

The wide variety of standard and custom UntonMELT welding assemblies 
can easily be made to fit your particular applications—at costs lower than 
many current standard models. 

See your local LINDE representative today for information on the many 
other new features—or write for free illustrated literature. 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC] New York 17, N. Y. 


Offices in Other Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 


Trade-Mark 


The terms ‘'Linde” and ‘‘Unionmelt" are registered trade-marks of Union Carbide and Carbon Corporation. 
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Hydraulic clamps 
like this one make 
it possible to 
clamp the dies to 
the slide in a mat- 
ter of seconds. 


You can eliminate hours.of non-productive time with the 
new Clearing moving bolster press shown here. This press 
has two bolsters—one under the press slide, the other, as 
shown above, is outside of the die area. The press is set up 
for its new production run on the outside bolster before 
the current job is completed. When the run is complete, 
a button is pushed and the outside bolster rolls into oper- 
ating position under the press slide, 


WRITE FOR DESCRIPTIVE LITERATURE TODAY. 


CLEARING MACHINE CORPORATION ¢@ Division of U. S. Industries, Inc. 
6499 W. 65th Street, Chicago 38, Illinois * Hamilton Division, Hamilton, Ohio 


die changes 
MINUTES 


CLEARING Moving Bolster Press offers “PUSH BUTTON” DIE SETTING 


Quick change hydraulically operated, mechanical locks 
(inset) make detaching the old cies from the press slide 
as easy and faster than winding your watch. Locking in 
the new dies is, of course, just as simple. 

‘Push button” die setting is one of the many methods 
Clearing has developed to help you produce more profit- 
ably. A Clearing sales engineer will be glad to discuss 
them with you at your convenience. 


“si 


(4 
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EFFICIENT MASS PRODUCTION 
< 


Yesterday, Jones & Lamson broke through the speed barrier with 
high-velocity metal turning. 


Today, advanced engineering at Jones & Lamson again pioneers in attacking 
a critical cost consideration: the man-hour factor. 


Here are a few of the engineering innovations which are strategically important 
-- for (1) minimizing operator fatigue and human error (2) speedy change-over 

and retooling, and (3) push-button simplicity of operation: 

In Turret Lathes: Geneva saddles and Hydra-Clutch headstocks; automatic 

thread chasing; one- or two-way tracing combined with normal Turret Lathe 

operation; Numerical Tape Control for Automatic Turret Lathe. 

In Automatic Lathes: Automatic handling; feed-back; gaging; sorting; chip disposal. 


In Grinders: Automatic Tap Grinders; Optical Contour Grinders; automatic 
handling for Thread and Form Grinders. 


These are typical results of our all-out efforts toward machine design that will 
reduce costs, increase production, and keep both operators and management happy. 


The man who needs a new machine tool is already paying for it. 


c ® JON ES & LAMSON MACHINE CO «+ 512 CLINTON ST « SPRINGFIELD, VT. 


Turret Lathes Fay Automatic Lathes Milling & Centering Machines Thread & Form Grinders Optical Comparators Threading Dies & Chasers 


4 


he 


deserve the finest|, 


This is Horton's 3-Jaw Scroll Universal 
Chuck which for more than 100 years 
has been the companion to the world’s 
finest lathes. Its lasting accuracy and pre- 
cision contribute to the high production 
of any tool room or plant. For the com- 
plete story on this and Horton's complete 
line of high production chucks, see the 
Horton people in your area now. 


Here is the new 16” DeLuxe Model 
“AMERICAN” Pacemaker Lathe. 
This new design places particular 
emphasis upon the factors of power, 
stamina, dependability, precision, 
accuracy and ease of operation 
required for both production and 
tool room service. For complete : 
data write for Bulletin No. 116, 

The American Tool Works Co., 

Cincinnati 2, Ohio. 


Photo court 
American Tool Works Co. 


high production 
chucks 


LOCKS, CONN. 


For more information fill in page number on Inquiry Card, on page 261 
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There are tines when 
expressions speak 
louder than words. 


Here’s a group of distinguished steel 
mill roll executives watching a demon- 
Stration on a 26” Capacity ‘““AMERI- 
CAN” Hydraulic Roll Lathe—judge 
for yourself whether or not they are 
Satisfied with what they saw. 


These machines are performing 
“miracies’* in savings in many of the 
best known roll shops in the country. 
They have introduced a brand new 
machining technique that has revolu- 
tionized the art of roll turning. They 
reproduce work shapes from a tempiate 
faithfully and accurately not only on 
steel mill roll bodies and necks, but 
on such work as spindles, motor shafts, 
Valve stems, step shafts, piston rods, 
axles and a wide variety of chucking 
work having irregular contours, 


Evidence from hundreds of installa- 
tions proves beyond a shadow of a 
doubt their leadership as top-flight 
cost reducers. Was there ever a time 
when cost reduction was more urgently 
‘needed? 


if it’s proof you want just drop us a 
dine—no obligation. 


THE AMERICAN TOOL WORKS 


LATHES 


The Springfield Machine Tool Company 


nine 


As flexible, as responsive as a dentist’s drill, a Springfield Vertical 
Universal Grinder can reach around and into a workpiece to do 

nine different jobs on one chucking. : 
If you make a pipeline valve, a mold, a bearing race—requiring micro-inch 
finish on any or all the faces shown in the diagram—at whatever 
angle—look into Springfield. These grinders cut down the number of set-ups, 
frequently eliminate hand-lapping, operate with fewer work-holding devices. 
And, as a bonus, on jobs calling for extreme concentricity, one angle : 
setting of the Springfield head grinds both faces of mating parts. f 
All three models readily adaptable to special problems. 
Vertical Universal Grinders: swings 18”, 24” and 42”. 
Lathes: Engine and tool room, contouring and reproducing—swings 14” to 32”. . 


Springfield, Ohio 


SPRINGFIELD 


: 
i 


SNYDER VERTICAL 
TRUNNION MACHINE 


for processing rear axle housing 
assembly; rough and finish faces 
banjo face, combination drills 
and reams ten holes in banjo 
face and chamfers both sides of 
holes. Production: 105 pieces 


an hour at 100% efficiency. 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


Years of Special Machine “Jools with Automation 


= : 
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Mr. Smith goes to Florida! 
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Mr. Smith’s books showed an excellent cur- 
rent ratio. His cash position was good; his 
surplus was substantial. Shortly thereafter, 
however, he entered a premature retirement. 
He had overlooked the fact that a large 
part of his company’s fixed assets were ma- 
chine tools, and their values shown on his 
balance sheet were simply bookkeeping en- 
tries. Those values didn’t reflect obsolescence, 
nor show how expensive indirect labor, non- 
productive floor space and downtime can be. 
A closer look at your balance sheet may 
reveal the wisdom of investing in new pro- 
duction equipment. Its high rate of return 
makes good balance sheets better. 
>» production data: —This Avey Line- 
O-Dex drills and deburrs 3100 body sleeves 
per hour. On each half of machine, 3 parts 
at a time are indexed automatically; hydrau- 
lically clamped; drilled and deburred. Built 
to JIC specs except for 2-speed motors, which 
increase production. 


THE AVEY DRILLING MACHINE CO., CINCINNATI 1, OHIO 


drilling,tapping, production machines 


: 
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How would you jig and set up to 
perform nine operations 
on these three holes simultaneously 


in 5.11 seconds 
for 82/100¢ per part? 


At first glance it looks like a cinch! . . . just use three 
drilling units with combination tools! 


But each hole must also be reamed, and the part has no 
fixed locating point for a second chucking... 


The part is a steel cylinder % inch diameter and 13% inch 
long. Vertical hole is along the axis. Horizontal holes 
are located on two levels, 67° apart. 

Manually-operated work-holding fixtures are de- 
signed to hold the part with the axis vertical. It is 
seated firmly against locators at the bottom, back and 
left-hand side, and clamped from the right. All opera- 
tions are performed without removing the part from 
the fixture. 

Six Kingsbury units are mounted on a 60-inch base. 
Eight work-holding fixtures are mounted on a 20%-inch 
table, which indexes through eight stations, one used 
for loading and unloading. 

At Stas. 1 and 2 a vertical unit is equipped with a two- 
spindle auxiliary head. At Sta. 1-V, one spindle drills 
the .190 dia. axial hole undersize to half depth. A 
bushing guides the drill. At Sta. 2-V the second spindle 
drills the hole to full depth. This two-stage operation 


Eight precision-built fixtures accurately mounted on the 
Kingsbury dial assure perfect interchangeability. 


\ 
¢ 
: 
Drill 1/2 depth 
STA. 6V: Chamfer 1/32 : >. a 
f 


is necessary in order to complete this work within the 
required time period. 

At Sta. 3-HR a horizontal unit with combination tool 
drills the upper (right hand) .253 dia. hole undersize to 
connect with the axial hole. It also forms the counter- 
sink. A similar unit at Sta. 4-HR reams this hole. 
Bushings guide the tools. 

Identical operations are performed.on the lower (left 
hand) hole at Stas. 5-HL and 6-HL. 

At Stas. 6 and 7, a vertical unit is equipped with a 
two-spindle auxiliary head. Spindle at Sta. 6-V 
chamfers the axial hole 4% x 45°. Spindle at Sta. 7-V 


combination step-reams the hole to .190/.209 diameters, 
removing the burrs from the break-through of the two 


horizontal holes. 
* 


Going back to our first premise: it’s a cinch—on a 
Kingsbury. But what makes it a cinch? Specially 
designed work-holding fixtures that are uniformly 
accurate. Kingsbury heads, bases, indexing tables, 
electrical controls — all working together in perfect 
automation — plus the experience and skill of our engi- 
neers who are always looking for better ways to make 
better Kingsburys. Let us show you! 
Kingsbury Machine Tool Corp. 
118 Laurel St., Keene, N. H. 


production of interchangeable parts at low cost 


AUTOMATIC DRILLING 
AND TAPPING MACHINES 


or Low-Cost High Production 
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ANTISEP 


COOL PROFITS - - when 


ANTISEP 


works for you 


Longer tool life, higher quality work, more output per 
machine ... all at a cost of 8c per gallon of coolant 
in the machine! That's the kind of increased profit 
story that is being repeated in shop after shop where 
ANTISEP is on the job. 

ANTISEP All-Purpose Base gives you everything 
you want for tough machining jobs. Its extra lubricity 
insures fast, free cutting on tough metals. Its high film 
strength and anti-welding properties help prevent 


ANTISEP 4ll-purpose cutting base 


...4 product of 
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chip build-up on tools. Because it is mixed 25 to 1 
with water, it keeps tools and work cooler than any 
straight cutting oil could. You can step up production 
and still have a smoke-free plant and finer finished work. 

Decide today to try ANTISEP. Your Houghton Man 
will be glad to arrange a test in your plant... or 
write to E. F. Houghton & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 


. 
| the all-purpose water-soluble cutting hase 
EN 
al 
S 


with Rand 
TAP AND DIE HOLDERS 


New Release Mechanism 
ue” allows for easy adjustment 
Ready to start threading opera- : for right or left hand 


tion, clutch slightly engaged at C. : 
tapping and threading. 
Instant engagement 


at full contact... Fast 
kick out clutch... No spring 
plungers to wear or break... 


Instantly engaged to full contact 
between A and C as soon as tap No small screws to work loose! 


or die engages work. : . 
Available with shanks of from 3%” to 142” 


in releasing and non-releasing types as well as 


Ex: 


releasing die holders for acorn dies. 


See R and L Tools at booth 741, ASTE In- 


dustrial Exposition, Chicago, March 19th-23rd. 
Fully released showing ample Send for new 
clearance between contact f R and L TOOLS ; ‘ ' 
points of clutch, catalog 1825 Bristol Street | Philadelphia 40, Pa. 


Rake TOOLS 


1825° BRISTOL STREET + PHILADELPHIA 40, 
TURNING TOOL + CARBIDE OR ROLLER BACKRESTS + RELEASING “ — 
RELEASING TAP AND DIE HOLDERS - RELEASING DIE HOLDER FOR ACORN DIES 
© UNIVERSAL TOOL POST + CUT-OFF BLADE HOLDER + RECESSING TOOL - 
- REVOLVING STOCK STOP + FLOATING DRILL HOLDER + KNURLING TOOL 


(0 Send new catalog 
( Please have representative call. 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY July 1956—61 
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on this new 


horizontal 


Broaching 10 times faster than conventional type horizontal machines, this new LAPOINTE 
horizontal machine, with electro-motive drive, broaches a 25-tooth sprocket in exactly 
60 seconds! Accurate, too — holding a tolerance within .002”. 


Built heavy and rugged for amazingly smooth operation, and capable of broaching-speeds 
up to 300 feet per minute, it’s a “natural” for carbide tooling. 


This machine can also be adapted to broaching GEARS, and CIRCULAR SAWS; and similar 
parts with repetitive form on the periphery. Doesn’t all this give you an idea for using 
this broaching machine to solve some of your troublesome production problems? One of 
our experienced sales engineers will gladly discuss the subject with you . . . a request for 
information will bring a prompt reply. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


60” STROKE HORIZONTAL, ELECTRIC CH CONTINUOUS BROACHING, ELECTRIC SRHE SINGLE RAM HORIZONTAL, ELECTRIC 
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Here's a line of ELECTRO-MOTIVE DRIVE BROACHING MACHINES ... . . available only at LAPOINTE 
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with electro-motive drive 


Pulsation-free, and broaching at uniform speed 
regardless of load, this newest LAPOINTE 
Broaching Machine with electro-motive drive, 
60-inch stroke, broaches sprockets 2-at-a-time, 
at a broaching speed of 150 feet per minute. 


Change Gear Fixtures are available for 
LAPOINTE takes all the responsibility for @ series ranges 


your broaching program. We build the @ 4” to 20” diameter 

broaching machines, build the broaching @ 18 to 112-tooth sprockets 

fixtures, and make the broaches! @ %" to %" pitch 
Fixtures and tooling can be provided for 
larger sprockets and a greater number 
of teeth. 


LAPOINTE| 


known to be the best in 
_BROACHING 


VUE-7 VERTICAL SRVE SINGLE RAM DRVE DOUBLE RAM 
PULL-UP ELECTRIC VERTICAL, ELECTRIC VERTICAL, ELECTRIC 
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Flexloc thin nuts save space, 
weight and production time 


Self-locking nuts are 30% lower 


and lighter; speed up assembly 
with hand or power tools 


Self-locking FLExLoc thin nuts are 30% lower than 
regular height locknuts of the same nominal diameter. 
They fit into spaces where regular height locknuts will 
not go. You can design lighter, more compact units 
with them. 

Where you must reduce weight in a completed as- 
sembly, you can save by using shorter bolts with these 
lighter nuts. And you save production time. The length 
of engagement of mating threads is shorter: fewer 
revolutions of hand wrenches or power nut runners 
are needed to seat them. 

FLEXLOC nuts are of |-piece, all-metal construction. 
You can use a FLExLoc fully seated as a locknut or at 
any point along a bolt as a stop nut. Once the threads 
in the resilient locking section are fully engaged, the 
FLEXLOC grips the mating threads with uniform locking 
torque wherever wrenching stops. Since there are no 
nonmetallic inserts to come out or deteriorate, the 
locking life of a FLEXxLOoc is virtually unlimited. 

Your authorized industrial distributor stocks FLEXLOC 
nuts in a variety of sizes, materials and finishes. Consult 
him for details. Or write us for information about your 
special locknut problem. Flexloc Locknut Division, 


STANDARD PRESSED STEEL Co., Jenkintown 19, Pa. 
SPECIFICATIONS 
FLEXLOC THIN NUTS 


NATIONAL COARSE THREAD—U.S.S 


A H WIDTH WEIGHT PER 
INCHES INCHES ACROSS 1000 NUTS 
CORNERS 


| 


FLEXLOC thin nuts are 30% lower than regular height locknuts. 
There is a corresponding saving in weight. In sizes through 
54, in., thin FLEXLocs meet tensile strength requirements for 
regular height locknuts. FLEXLOC nuts can be made in the 
thin type because every thread, even those in the locking 
section, carries its full share of the load. There are no 
nonmetallic inserts to waste head space or weaken the 
structure of the nut. 


OUWNN— 
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Standard FLEXLOC self-locking thin nuts are available in plain or 
cadmium plated alloy steel, for use in temperatures to 550°F; 
in plain or silver plated corrosion resisting steel, for tempera- 
tures to 750°F; and in brass and aluminum, for temperatures 
to 250°F. 


STANDARD PRESSED STEEL CO. 
FLEXLOC LOCKNUT DIVISION 


*Steel only (plain or cadmium plated) in stock sizes. JENKINTOWN Ei PENNSYLVANIA 
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10-24 "375 "172 433 
%-13 938 
%-11 1.000 1.155 
Y%-10 1.125 406 1.299 
4 1.312 469 1.516 
1-8 1.500 .563 1.732 
6-40 .125 
8-36 1344 .172 397 
10-32 .172 433 
Ya-28 438 .203 
.500 .250 577 
%-24 .266 649 1 
%g-20 625 722 1 
%-20 .750 2 
9g-18 359 1.010 3 
%-18 .938 391 1.082 4 
%q-16 1.063 406 1.227 5 
1.250 469 1.443 8 
1-14 1.438 563 1.660 13 
1%-12* 1.625 625 1.876 19) 
1 1.813 .750 2.093 296.0 
1%-12* 2.000 812 2.309 389.0 
1%-12* 2.187 875 2.526 498.0 


Absolutely 
unique in 
its field! 


WHAT OTHER 
TURRET CAN...??? 


1) Take 6 spindles, rotating or non-rotating, 
indifferently disposed? 

2) Can thread right or left hand, internal 
or external, any number of threads of 
different diameters, pitches or lengths? 


3) Can rearrange these spindles quickly 
without dismantling the turret? 


4) Can supply a variety of speeds, at will, 
by simple positioning of pins? No special 
cams or gear changes! 


5) Offset the turret drum for recessing, etc., 
quickly and easily? 


6) Provide fast approach and return of any 
spindle, without special cams, by simple 
positioning of trip dogs? Supplied with the 


7) Index the turret in % of a second? This P-16 (54” Capacity) 
is constant, not dependent on the cycle P-25 (1” Capacity) 
time! 


forsroox LE Tenperson, Inc. 


292 Madison Avenue, New York 17, N. Y. 


For more information fill in page number on Inquiry Card, on page 261 
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Now - 2 truly Flexible Mounting 


UNIVERSAL CHANGE-SPEED 


you can mount the 
in any of these positions 


The Phillie Gear “HVUT" Speed Reducer was developed from many years’ experience, 
especially for application to Conveyor Drives. It embodies all features for Flexible 
Mounting, plus wide range of output speeds, and the rugged durability so necessary 
for conveyor installations—yet all at a low initial cost. 

Particularly important to Conveyor Users, is the ease of changing the output speed 
—within a matter of minutes, the helical gear chamber may be opened and gearing 
replaced to alter the output speed. This versatile Reducer can be applied to most any 
type of Conveyor: floor, trolley, and pit—and it is also being used for other appli- 
cations in industry, where unusual versatility is required. 

The “HVUT” Unit may be mounted in any of the positions shown above, and when the 
shaft is mounted in a vertical down position, it is ideal for the overhead conveyors, 
which are so widely used in the automotive industry; also, the dust-proof housing makes 
it very desirable for pit type conveyors. When the output shaft is mounted in a ver- 
tical up position, the "HVUT” Reducer is excellent for Tow line Conveyors. 

The Philadelphia Limitorque feature can also be furnished with these conveyor drives. 
The Limitorque device instantly breaks the motor circuit in the event of a conveyor 
jam or severe overload. 

Gearing, bearings, and housing of the “HVUT" Unit is manufactured in strict accord- 
ance with AGMA Standards... Standard reduction ratios from 50:1 to 1800:1 in 
six unit sizes can normally be delivered promptly from stock. 

Send for Booklet describing and illustrating unusually versatile Reducers. 


® | 
phillie gear’ PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS» FLUID AGITATORS* FLEXIBLE COUPLINGS 
Virginia Gear & Machine Corp. « Lynchburg, Va. 
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SHELL 
VOLUTS 
OIL 23° 


“The right quench oll for our work is 


says Garland Wilcox, Chief Metallurgist 


Wattace BARNES COMPANY and steel 
springs have “gone together” for nearly a 
century. Most of today’s output is in 
SAE 1075 or 1095 steel. 

Because the quenching operation is so 
important to the life of springs, the Wallace 
Barnes laboratory decided to test its regu- 
lar quenching oil against some of the newer 
products, including Shell Voluta Oil 23. 
This is what they found: 

Shell Voluta Oil 23 showed a superior 
quench rate, with correct hardening and 
relative freedom from distortion. It drained 
more rapidly from the quenched parts, re- 


Wallace Barnes Co., Bristol, Conn. 


...the story of a profitable change 


ducing dragout loss. It washed off more 
completely in the alkaline cleaner; it re- 
duced flaming, and cut down on the oil 
baked to parts. 

Wallace Barnes reports that this oil has 
almost eliminated trouble with ‘‘slack- 
quenched parts,”’ and that heavier stock 
now goes through without special handling. 
So... Shell Voluta Oil 23 has replaced the 
former quench oil in all tanks of the spring 
hardening departments, serving salt pot 
lines and shaker hearth furnaces. 

We'll be glad to provide full information 
on Shell Voluta Oil 23. 


WALLACE BARNES CO. 
A division of Associated Spri 


Photos courtesy ‘‘STEEL’’ 


Over 35,000 prints of production items 
like these are kept on file at Wallace 
Barnes Co. 


Flat springs at austenitizing tempera- 
ture get a fast quench in Shell Voluta 
Oil 23. 


Shaker hearth furnaces automatically 
¥ dump parts into Shell Voluta Oil 23, 
then remove and drain them. 


SHELL OIL COMPANY 


50 WEST 50TH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 


For more information fill in page number on Inquiry Card, on page 261 
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automatic hydraulic 


sion of Farrel- 
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From the r ing to nish 
surtace in one pass and the 
On this Newton Ty e L Strai in 
spindle retraction raises the cutt 
clamping loc ks the spindles ii iti 


Birmingham 


ght? 


Cincinnati 
and ACCURATE 


Mi hi. Mi 


Photos courtesy Despatch Oven Company, 


New front controlled power back gauges are now 
standard equipment on ALL CINCINNATI 
SHEARS. 


é 


fast, easy 


sauge 


Write for Shear Catalog §8-7. 
If you shear we can help you. 


: CINCINNATI 25, OHIO, U.S.A. ‘SHAPERS SHEARS « BRAKES CINCINNATI 


i 


: 
4 
Gincinnati accuracy in . t panels 


Since the primary advantage of a multiple- When you want to speed up production, 
spindle automatic is to make it possible to perform unusual operations, or to get a finer 
complete more operations in a single setup, finish, let a National Acme tooling engineer 
accessibility to and plenty of space in the apply his COMPLETE LINE experience 
tooling zone, to apply the maximum number in helping you select the attachments to 
of tools, is especially significant. perform these operations on your machine. 


Combination Cross Milling and Worm or Thread Threading or Tapping Tool 
Drilling Attachment Generating Device 


LET US TELL YOU MORE ABOUT “¥eme- Gridley BASIC DESIGN 


This is but one of many BASIC DESIGN features which are responsible for Acme- 
Gridley's outstanding performance records. May we send you additional information? Or, 
better yet, let us send a representative to discuss possible production short cuts with you. 


THE NATIONAL ACME COMPANY, 179 EAST 131ST STREET, CLEVELAND 8 OHIO 
SALES OFFICES: Newark, N. J. Chicago, Ill, Detroit, Mich. 


For more information fill in page number on Inquiry Card, on page 261 
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MSTRONG 


Each year ARMSTRONG TOOL HOLDERS 
become more important to you 


Every rise in labor costs, every added tax, every overhead burden, every 
increase in cutting steel prices, every new, more costly machine tool, 
all increase the importance of ARMSTRONG TOOL HOLDERS to 
profitable operation. 


ARMSTRONG TOOL HOLDERS reduce direct tooling costs to an 
absolute minimum—‘“Save: All Forging, 70% Grinding, 90% High 
Speed Steel.” 
ARMSTRONG TOOL HOLDERS reduce tooling-up time to minutes, 
to the selection and adjustment of the holder and cutter. 
The ARMSTRONG Thread- ARMSTRONG TOOL HOLDERS permit increased speeds and feeds 
ing Tool takes interchange- — produce more pieces per hour per machine tool. 


able high speed steel ARMSTRONG TOOL HOLDERS are efficient for they embody a 
form-cutters which require perfection gained by over 50 years of specialization in the development 
only flat top grinding to — and refinement of tool holders. 


resharpen—always hold = ARMSTRONG TOOL HOLDERS are inexpensive because they are 
their true thread form. quantity produced by modern methods, for a world 
market ...are used by over 96% of the machine Buy 
shops and tool rooms... are carried in stock for ARMSTRONG 
your convenience by all industrial distributors of TOOLS from your 
consequence. Industrial Distributor 
Write For Catalog xp 


ARMSTRONG BROS. TOOL CO. w. AVENUE CHICAGO 30, 
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VMA Universal Shaper Model ES-26 


UTOMORDENTLIG YRKESSKICKLIGHET 


(SUPERB CRAFTSMANSHIP) 


VMA SHAPERS - built by Sweden's master craftsmen - are engineered 
to maintain precise tolerances in continuous heavy-duty production. 
Built to U. S. standards, VMA Shapers—both heavy duty and stand- 
ard models — meet all requirements for modern versatile machines. 


VMA Model ES Heavy Duty Shapers, @ Anti-friction bearings throughout 

stroke, feature: 

@ Wide selection of ram speeds and 
power feeds 

®@ Automatic forced lubrication system 


VMA Model EV Series... economical 

standard-duty Shapers with stroke 

lengths from 14” to 24”. 

table through independent motor shop or tool room use not requiring 

@ Double helical crank gear the extra power of the ES Series. 

@ Chrome nickel steel transmission Easy to operate — economical to own. 


ustin 


CORPORATION 


76-E MAMARONECK AVENUE © WHITE PLAINS, NEW YORK 
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Write Seneca Falls Machine Co., 
Seneca Falls, N. Y. for 
Bulletin MX-B 


Front view of Model MX Milling 
and Centering Machine showing 
| milling stations. Loading and un- 
loading of work pieces is done at 

this end of the machine, although 
an unloading station can be pro- 
| vided at rear of the machine if 
desired. 


Rear view of machine showing 
centering station. Work carriers, 
attached to an endless chain, 
carry finished pieces horizontally 
thru the machine tunnel to the 
front loading and unloading sta- 
tion. 


MODEL MX DESIGN FEATURES 


> High production, multiple station, fully automatic machine. 


> Standardized tool carrying heads. 

> Ease of tool and cutter changing. 

> Automatic in-line work transfer from station to station. 

> Automatic cycle interruption in case of overload on tools. 


» Automatic rapid traverse movement for all tool heads. 
> Ease of loading and unloading. 

> Automatic power clamping devices. 

> Hardened and ground ways for work carriers. 

> Motorized chip disposal. 

Simplified maintenance. 

> Manual push-button operation. 


| PROFIT ENGINEERED 


4 
i 
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PREPARED BY THE SENECA FALLS MACHINE CO. on 7. could pone SENECA FALLS, NEW YORK 


NEW...SENECA FALLS AUTOMATIC 
TRANSFER TYPE, MILLING AND 
CENTERING MACHINE 


@ The new Seneca Falls Model MX Double 
End, Transfer Type, Automatic Milling and 
Centering Machine is designed to insure accu- 
racy and reduce manufacturing costs on milling 
to length and centering operations by combin- 
ing these operations on a single machine ser- 
viced by one operator. 

The machine is of the horizontal, indexing 
transfer type with mechanical feeds and positive 
drive devices. Strength and rigidity characterize 
the massive base and columns which support 
the milling heads. The box type columns absorb 
vibration from heavy cutting loads imposed by 
<a carbide milling cutters operating at high cutting 
speeds and coarse feeds. 

Double end, multiple work head design and 
construction maintains definite relations be- 
tween milled ends and centers of the work pieces 
which are securely clamped on individual plat- 
ens during the entire machining operation. 

The machine illustrated is equipped for rough 
and finish milling operations as well as for the 
centering operations. However, design is such 
that single, face milling heads may be supplied 
in combination with other type heads for end 
milling driving slots in the face of the work 
pieces or for combined drilling, reaming, bor- 
ing, threading and tapping operations in one or 
both ends of work pieces. 

The Work Holding and Work Transfer Mech- 
anism operates on the endless chain principle 
and the work carriers are indexed from one 
cutter head to another as the work pieces pro- 
gress from the loading station to the rough 


B Y 


SENECA 


milling, finish milling and center drilling sta- 
tions. All work carriers are stationary during 
actual machining operations. 


SENECA FALLS MACHINE CO., SENECA FALLS, N.Y. 
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Diagram of flow of work pieces thru Seneca Falls Model MX 
Automatic Milling and Centering Machine. 
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FOOTBURT 
FOOTBURT 


Wl No. 2 Machine with Back Gear e 12” Overhang e %” Drilling Capac- 
ity in Steel @ Optional Speed Ranges e 185 to 2300 RPM e 280 to 
3450 RPM e Vertical Motor Drive with Standard Single Speed Motor e 
“ Power Feed A bly e@ Tapping Attachment e Coolant Outfit. 
- 
drilling machines 


A FULL RANGE DRILLING MACHINE ENGINEERED FOR PRODUCTION 


@ Built carefully to provide the required accuracy for fine tool room 
work, Footburt Sensitives are designed with the weight and stability 
to maintain close tolerances on day after day production work. The 
correct speed for a wide range of drilling, reaming, and counter- 
boring operations is instantly available. Write for full information on 
this great line of Sensitive Drilling Machines. Built in 1, 2, 3, 4, 6 
Spindle Models. 

THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 


Detroit Office: General Motors Building 


production 
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HIGH-QUALITY 
UNFORTIFIED 
OIL 


SUNVIS 900 


Oil color tests show 


HIGH-TEMPERATURE 
SERVICE 


LONG-TIME 
SERVICE 


WHY SUNVIS 900 OILS SAVE YOU MONEY 
IN CIRCULATING AND HYDRAULIC SYSTEMS 


Color means very little in brand new oils. 
But...color change during service can mean 
a lot. While minor darkening is seldom seri- 
ous, radical color changes indicate danger, 
except, perhaps, in a highly detergent oil. 

Either the oil is contaminated by foreign 
matter, or as in the pictures, the oil has oxi- 
dized from heat and long use. The products 
of oxidation darken the color of ordinary 
oils...clog valves and filters, cause excessive 
maintenance. 

Compare the appearance of the used 
Sunvis 900 with the appearance of the other 


used oil. The color of used Sunvis 900 is 
practically the same as new Sunvis 900. 
There is not a sign of oxidation products. 
Here’s proof that Sunvis 900 oils will last 
longer and provide the extra needed resist- 
ance against the high temperature “hot- 
spots” of typical hydraulic and circulating 
systems. For the long run, a Sunvis 900 oil 
is the most economical oil you can buy. 
For more information about Sunvis 900 
oils, see your Sun representative, or write 
for Technical Bulletin 35. Address Sun Or 
CompPANny, Philadelphia 3, Pa., Dept. I-31. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY <@SUNOCO=& 


Philadelphia 3, Pa. 


In Canada: Sun Oil Company Limited, Toronto and Montreal 


. 
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NEW 
e 
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High-Pressure Pumps, below, each handle 54 gpm 
of Sunvis 931 at 2500 psi. Unique closed-loop hy- 
draulic system, left, features color-coded piping. 


NEW CENTRAL 
HYDRAULIC SYSTEM 
PROTECTED BY 

SUNVIS 931 OIL 


The new variable-pressure hydraulic system 
at Columbia Records in Bridgeport, Conn., 
delivers oil at 2500 psi to as many as 40 in- 
jection molding machines. Round-the-clock 
production of micro-groove records depends 
on the reliability of this system. 

Columbia picked Sunvis 931 because their 
tests and experience have shown it doesn’t 
form carbon or leave harmful deposits...even 
after years of use. Because of their long life, 
Sunvis 900 oils are the least expensive oils 
you can buy for tight circulating systems. 

This is just part of the story about Sunvis 
900 oils. Why not talk them over with your 
Sun representative the next time he calls. Or 
write to SuN Or Company, Philadelphia 3, 
Pa., Dept. I-32. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 
Philadelphia 3, Pa. 


In Canada: Sun Oil Company Limited, Toronto and Montreal 
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Easy and Convenient on 
-STEELWELD SHEARS 


When changing knives, the 
clearance between them can 
be set quickly and accurately 
for their entire length by one 
man working at the front 
as illustrated. 

When shearing, the knife 
clearance can be adjusted to 
suit the thickness of plate be- 
ing cut with a crank at right 
end of machine (not visible 
in this photograph). This op- 
eration requires only a few 
seconds. 


When the knives on a Steelweld Shear are be- at once. One man can make the entire adjustment 
ing set parallel from one end to the other, itis not in a small fraction of the time usually required. 
necessary to have one man at the rear of the After the knives have been set for parallel, the 
machine turning adjustment bolts, with another clearance between them can be adjusted to suit 
man at the front gauging the knife clearance. Nor various plate thicknesses to obtain the best pos- 
is it necessary to work between or behind the sible cuts. This can be done in a few seconds by 
hold-downs in hard-to-reach places. turning a crank and watching a dial indicator. 

Because knife adjustments have been made so 
_On Steelwelds the hold-down beam can be = convenient on Steelwelds, shear operators will 
lifted out of the way and all knife adjustment make them gladly and without hesitation. This 
bolts reached from the front of the machine. As _ contributes greatly to accuracy and quality of 
each bolt is turned, the clearance can be checked cuts and assures long knife life. 


GET THIS BOOK! AWE CLEVELAND CRANE & ENGINEERING (0. 


CATALOG No. 2011 gives 


ee aoe 5438 EAST 282nd STREET, WICKLIFFE, OHIO 


For more information fill in page number on Inquiry Card, on page 261 
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To get clean wipers at the tool crib, this lathe operator must make the hike, 
then stand in line. Dirty wipers in hand, he makes the trip at least once a day, 
takes severa! minutes to do it. 


Always a clean one handy... Just toss ‘em in the trash... 


| 
Easy to distribute R | 


.»-He stays on the job 


With a carton of 125 clean Scott Wipers at every 


a fresh supply right at his fingertips. 


workbench, daily wiper 
replacement is often unnecessary. One carton can last for days and a man has 


The difference is... Scott Wipers 


your production line. See 
how much time the men are forced 
to waste in order to keep supplied 
with fresh wiping material. 


It adds up to more lost produc- 
tion time than you might think. 


Scott Wipers are disposable. A 
man picks up a carton when he 
checks in... keeps it with him all 
day long. He uses one Wiper thor- 
oughly—throws it away. Compli- 


cated distribution is ended. So is 
sorting, baling, and laundering. 

And with fresh Scott Wipers 
there’s no danger of hidden chips 
damaging men or metal. 

Your local Scott representative 
or distributor will demonstrate the 
Scott Wiper in your plant. Call 
him or mail this coupon today. 

Another quality product of .. . 


SCOTT PAPER COMPANY 


| 
| 
| 
| 
| 
| 
| 
| 
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Name 


Scott Paper Company 
Dept. W-3, Chester, Pa. 


Please send me more 
information about 


Scott Wipers. 


Company 


Position 


Address 


| 
| 
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The ONE tuly ALL-PURPOSE Dial Gago 


This Versa-Dial is fitted with fingers to Equipped with other kinds of fingers, 
measure I.D. of grooves. Other fingers are Versa-Dial can check your internal or external 
stocked for various lengths of reach and for THREADS for assembly quality, shallow 
small 1.D’s. Contact tips can be finished for COUNTERBORES for I.D., GEARS for pitch diam- 
O-rings, snap rings or specials, as required. eter, DOVETAILS and a host of SPECIAL SHAPES. 


Write for details and prices to meet your specific needs 


STANDARD GAGE COMPANY, INC. 


MEASURING INSTRUMENTS FOR PRECISION INDUSTRY 
122 PARKER AVE. POUGHKEEPSIE, N. Y. 


STANDARD 
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Goin fram replacement 


by United Engineeting end 
Foundry Company .. . 
Latter required interest 
return on the new 
... after full 
allowance (hy the formula) 
for future obsolescence of 
the new equipment. 


gathering melatl-working Rockrorp 
production ideas... be well 


cokers sot soplace INseRT 


UNITED ENGINEERING AND 
ED NGINEERING AND 
ENT AN 6/52 
- 
E No ea E ginceriné 
presen centers «The UP mpany 
No- ane ars an M.A- 
° 12 rees the tas 
<A 
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No. V-109 RADIAL ARM 
ROUTERDRIL 
FORM BLOCK 
RADIUS MACHINE 


New concepts—new designs—new mechanisms—new highs 
in production capacities—new standards of performance... 
these outstanding attributes are typical of Ekstrom, Carlson 
& Co. products for the aircraft industry! Look over the many 
items shown here—pick out those that may fit your present 
and future plans—then write for free literature giving full 
and interesting information. 


No. 540-HC 


HI-CYCLE UNIVERSAL ROUTERMIL 


¢ No. 3D-5A 5-AXIS 360° ANGLE 
‘Ys ~~ GANTRY TYPE CONTOUR MILLING MACHINE 


= No. 400 
Write for More CAV-RO-MIL 
Information 


EKSTROM, CARLSON & CO., DEPT. M-4, 1400 RAILROAD AVE., ROCKFORD, ILL. 
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MACHINES DESIGNED TO MEET YOUR NEEDS ROCKFORD, ILLINOIS, U.S.A. 


| ron GREATER AIRCRAFT PRODUCTION: 
Sr 
No. 5VA VERTIMIL 
~ 
| 


No. SM-100 
SCARF AND EDGE 
MILLING MACHINE 


No. 71C-DS 
2-SPINDLE RADIAL ARM DRILL 


No, 327-T 
TRIM ROUTER 


No, E-121 
ALL-ELECTRIC 
CONTOUR ROUTER 


No, 6-E VARI-SPEED 
VARI-FEED COMPOUND 
VERTICAL MILL 


CONTOUR AND BEVEL ROUTER 


No. H-121 
HYDRAULIC-ELECTRIC CONTOUR ROUTER 


SPIRAL FLUTE ROUTER BITS eetenineiaiaieaaan 
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CITY OF MACHINE-TOOL SPECIALISTS ROCKFORD, ILLINOIS, U.S.A. 


No, 434-H HORN ROUTER OS | 
hy EXSTROM | | 
| 
| 
P ‘ No. 934 


CREATES SPECIAL MACHINES 
FOR SPECIAL AIRCRAFT PROBLEMS 


The manufacture of aircraft, and particularly of jet 
engines, has introduced numerous new production 
problems in recent years. The solution of these problems 
has in many instances been accomplished by the 
designers and builders of special machine tools. Am: g 
such tool-manufacturers, Rehnberg-Jacobson has earned 
a significant position through the delivery of a wide 
variety of interesting and effective production machines. 
The principles that are characteristic of R-J products— 
standardized drill, tap, and index units combined 

with efficient tooling on an uncomplicated structure— 
are found to be highly successful in adaptations to 

the aircraft industry. Details of specific examples 

will be furnished on request... 


Two examples of R-J machines for making jet 
engine parts are shown here. In both cases, 
increased production per unit time reduced 
the cost of the parts materially and provided an 
excellent return on the investment in the ma- 
chines. The machine shown above, together 
with a companion machine, taps 73 holes ina 
magnesium compressor frame at the rate of 15 
pieces per hour. The machine at the right auto- 
matically drills and reams 60-5/16” holes ona 
3414” bolt circle in a 34” steel stator blade 
adjusting spacer. 


REHNBERG 
REHNBERG-JACOBSON DESIGNERS, ENGINEERS 


MANUFACTURING CO. MANUFACTURERS AND 


ROCKFORD,ILLINOIS PRODUCTION CONSULTANTS 
Jacosson 
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TRADDLE 
BROACH 


AND GAUGE 
ar 


<a 


/_CENTER DRILL 
BOTH ENDS 


Automative pinion forgings are loaded at this, the While one part is hale: broached, both ends of 
first of six stations on a dial-type indexing unit. another part are being center drilled at the station 
At the next station, part is automatically clamped shown here. Broaching, drilling and dial indexing 
and gauged — oversize parts stop the cycle. At the are interlocked and completely automatic. Opera- 
third station, both ends of pinion are straddle tor has time to unload and reload fixtures as they 
broached. index to him. 


Write or ‘phone details of your broaching 
requirements. Or write for Catalog 450. 


EEX, 


‘ih A DIVISION OF SUNDSTRAND MACHINE TOOL CO. SUNDSTRAND 
American Building - Ann Arbor, Michigan Yi 
ee metccan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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CITY OF MACHINE-TOOL SPECIALISTS ROCKFORD, ILLINOIS, U.S.A. 
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Pendant control of range and cutting 
speed selection. 


Maximum return speed regardless of 
cutting speed. 


Quick reversals with minimum overtravel. 
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hydraulic triple circuit 


ROCKFORD 
2500 KISHWAUKEE 


drive 


low speeds to 100 fpm. with force for heavy cuts 
medium speeds to 150 fpm. with force for normal cuts 
high speeds to 300 fpm. with force for light cuts 


H3 drive is an exclusive new feature on Rockford 
Hydraulic Planers. In the three speed circuit, a 
double acting cylinder opposed by a single acting 
cylinder are employed, giving three speed ranges 
with the power inversely proportional. The hydraulic 
triple circuit provides the correct speed and force— 
in one machine—to most economically machine every 
type of metal. Ask a Rockford Machine Tool Co. 
representative for further information, or write direct. 


MACHINE TOOL CO. 
STREET ROCKFORD, ILLINOIS 


Machinery, July. 1956 


drive 


FOR PRODUCTION MACHINE TOOLS ITS ROCKFORD, ILLINOIS, U.S.A. 


| ty 
a « 
an 


GRINDING 
METHODS 


Courtesy: Chicago Grinding & Machine Company 


How versatile skills of ‘‘Mattison-Equipped’”’ 


subcontract shops can help you! 


close limits. 


Chicago Grinding and Machine Com- 
pany, Chicago, Illinois, is one of 
hundreds of small plants using Mattison 
Surface Grinders for precision machin- 
ing of subcontract parts. Starting with 
their first ‘‘Mattison”’ in 1939, this com- 
pany now has three No. 36 Vertical 
Spindle Rotary Surface Grinders and 
one High-Powered Horizontal Grinder— 
machines which permit handling diver- 
sified operations accurately and fast. 

Jobs illustrated here prove the un- 
usual versatility of Mattison’ Surface 
Grinders—versatility resulting from 
extra-heavy construction, high power, 
and simplicity of adjustments. 

Large machine ends, above, are 


iF IT’S A FLAT SURFACE 
THERE IS A MATTISON 
TO GRIND IT 
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ground top and bottom in six hours, 
each, removing in. stock. Paralielism 
over 47 in. dimension is held within 
.0015 in. Flatness and size are held 
within .005 in. Massive, double-column 
construction permits operator to “hog 
off’’ stock with maximum efficiency. 

At the left, the ‘“‘No. 36” grinds two 
sides of precision retainer rings at the 
rate of 100 per hour, holding size to 
plus .000 minus .003 in. Power and 
rigidity permit grinding these parts ac- 
curately, at a high rate of production. 

Hundreds of ‘‘Mattison-equipped”’ 
subcontract shops like this one can put 
their special grinding skills to work 
solving your “‘trouble’’ jobs. 


CENTER OF MACHINE-TOOL EXCELLENCE RQCKFORD, ILLINOIS, U.S.A. 
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CASE HISTORY NO. 25—HARDENED STEEL BLADES 


Courtesy: Stanley Tool Division, Stanley Works 


Slash setup time and machine time, 


cut wheel costs on the Mattison “300” 


Setup time was reduced from nine 
man-hours to one-half man-hour... 
and now four machines do the work 
of eight at Stanley Tool Division, New 
Britain, Conn.—results attributable to 
the installation of Mattison High- 
Powered Precision Surface Grinders. 
Hardened blades for carpenter planes 
are ground on the Mattison ‘‘No. 300” 
at a rate of 1750 per hour... with a 
definite increase in accuracy .. . drastic 
reduction in maintenance costs... and 
valuable savings in wheel costs. 
Perhaps you are machining flat sur- 
faces by other methods, parts which 


TV CH 7 } 


can be done faster, at lower cost on a 
surface grinder? Why not investigate 
Mattison’s line of Vertical Spindle Sur- 
face Grinders. These machines are de- 
signed for heavy stock removal and 
accurate generation of flat surfaces. 
They permit fine increment feeds and 
close limits of accuracy because the 
wide, extra-heavy vertical column is one 
solid piece, bolted to the base. ‘‘Power 
designed” for profitable production, 
they permit you to machine many 
parts on a surface grinder that may 
now be produced by slower and cost- 
lier methods. Send for Bulletin No. 847. 


HIGH-POWERED 
PRECISION 
SURFACE 
GRINDERS 
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is .012 in. per side . . . production is 
finished pieces per day. 
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a new concept of gear accuracy! 


Barber + Colman Builds World’s Most Accurate 


Hobbing Machine SC 


SK 


hobbing machine 


ever guaranteed 


to cut gears 


within 10 seconds 


angular error 
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Barber-Colman has designed and built, in collaboration 
with Sperry Gyroscope engineers, a new type of hob- 
bing machine which hobs without any further finishing 
operation, gears for the most accurate radar, naviga- 
tional and computing equipment. This machine is 
known as the “Ultracision” Hobbing Machine and is so 
accurate that gears cut by it will transmit motion within 
10 seconds of true angular rotation. This is equivalent 
to .0001” on 4” diameter, which is the only size that has 
been thoroughly investigated at the present time. This 
means that the combination of lead, profile and spacing 
errors measured over non-adjacent teeth cannot exceed 
10 seconds of true angular displacement at any diameter 
along the involute. 

In order to arrive at this degree of precision, it has been 
necessary to provide new methods of positively checking 
such accuracy. Sperry engineers utilize theodolites and 
auto-collimators in conjunction with pneumatic, elec- 
tronic and mechanical gaging equipment which assures 
accurate measurement within millionths of an inch. 


the machine 

To produce gears of this accuracy, many new and un- 
usual features have been incorporated in the hobbing 
machine. The greatest care in manufacture and assembly 
has been used for all parts. All vital surfaces on the 
machine are scraped within .0001” per foot, and even 
the covers are scraped to fit the scraped portions of the 
bed casting to prevent entry of foreign matter. 


BARBER-COLMAN COMPANY 
ROCK STREET*® ROCKFORD, ILLINOIS 
Hobs + Cutters « Reamers « Hobbing Machines « Hob Sharpening Machines 
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Since the machine is designed to cut only spur gears, 
the feed drive is independent of the main drive. Capa- 
city of the machine is 10” diameter blanks, 6” maximum 
length of hob carriage travel, and maximum rated pitch 
capacity of 32 DP. Drives to the work and hob spindles 
have been made as short as possible to minimize any 
twisting and vibration. An extremely accurate index 
worm and gear are mounted in ultra-precision taper 
roller bearings. Except for the index change gears, the 
gear train between the main drive shaft and the index 
worm contains only a worm and worm gear, and a pair 
of 90° helical gears. 

The basic machine weighs 11,000 Ibs., (with controls 
13,800 Ibs.) to provide the rigidity necessary for this 
exceptional accuracy. Another feature for increased 
rigidity and accuracy is the elimination of a hob slide. 
The hob is mounted directly on an expanding arbor, 
and shifted on this arbor, rather than by means of a 
hob slide. 

Adjustments are provided for trueing the hob spindle 
within a few millionths of an inch. Both hob spindle 
and outboard support are mounted in ultra-precision 
taper roller bearings. 


the hobs 

To attain extreme profile accuracy on the gear teeth, 
Barber-Colman also has developed a new class of hob 
called ““Ultracision”, and made to limits of .00008” lead 
variation in one axial pitch, and .00015” in 3 axial 
pitches. These limits are just half of those for Class 
AA hobs. These hobs are ground and have larger than 
standard diameters to permit a greater number of hob 
teeth for very fine finish on the gear tooth profiles. 
Wide hubs and a 2” diameter straight bore provide 
maximum rigidity for the hob. 

The development of this new concept in gear accuracy 
— the finest limits of gear accuracy ever obtained on a 
production basis — will eventually reflect in a higher 
standard of quality for gears produced on standard 
production hobbing machines. You are invited to sub- 
mit your gear specifications and problems for analysis 
and recommendations by our engineers. Detailed in- 
formation on the new “Ultracision” Hobbing Machine 
is available on request. 
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with guaranteed single-size 


mating parts 


Barnesdril 

honing control 
eliminates size 
differences (tenths) 


between bores; 


BarnesdriL honing machines with controlled sizing automatically 
establish positive limits on cylinder bores, connecting rods, gears 
and other mating parts. Because single size is guaranteed bore- 
to-bore through Plugmatic Sizing, production of mating parts is 
simplified and inventory is held to a minimum. 


The inherent capacity of BarnesdriLl Honing to hold bore toler- 
ances precisely, and guarantee single size bore-to-bore, reduces 
both operating and inventory costs. Ask for production esti- 
mates on your bore finishing operations. A BarnesdriL engineer 
will be glad to call. 


completely describes controlled size, finish 
and accuracy with BarnesdriL Honing. 
Write for a copy. 


DETROIT OFFICE, 3419 South Telegraph Road, Dearborn, Michigan 


BARNES DRILL CO. 
cS 820 CHESTNUT STREET * ROCKFORD, ILLINOIS 
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w.F.& BARNES 


Metal Fastener 
Assembly Equipment 


Now to better serve your needs and help you solve automation 
problems quickly, Barnes offers a two-fold coordinated service. 


COMPLETE PRODUCTION-LINE ENGINEERING Casting Automatic 


Leak Test Machine 
For new production line methods calling for either automatic or semi-automatic 
operations, you'll find at Barnes an experienced engineering staff to work with 
you. Detailed plans and proposals will be submitted for your consideration 
and can be depended upon to give you the latest in automation ideas and the 
very best of proven mechanical, hydraulic, and electrical actuation methods. 
Ask for a survey early in your planning program. 


DESIGNING & BUILDING SPECIALIZED UNITS 


The second and equally important part of Barnes two-fold service is the 
designing and building of specialized individual units to suit your specific 
needs. At Barnes you'll find a coordinated service where electrical, mechanical, 
hydraulic, fixture and tool engineers work together as a team. The com- 
bined efforts of a highly skilled and experienced engineering staff, coordinated 
with complete manufacturing facilities, help you save time by eliminating 
divided responsibility. 


ASK FOR A METHODS ANALYSIS 


Find out today why more and more Production Executives are turning to 
Barnes for a practical solution to their automation problems. We will be 
pleased to analyze your requirements, offer recommendations, and submit Auicdiatle 
a cost estimate in a formal proposal if you so desire. Roll-Over Unit 


AUTOMATION SECTION 
Builders of Better 
Machines and : 416 $. WATER ST. ROCKFORD, ILLINOIS 
Equipment since 
1872. 
aie SPECIAL MULTIPLE SPINDLE MACHINE TOOLS SPECIAL 
PROCESS EQUIPMENT SPECIAL ELECTRICAL CONTROLS 
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DSTRAND design engineers devote their time 
> the design and development of basic standard 


‘units which can be used in many combinations of © 
he indi- 


either standard or special machines. ‘sap f 
marily concerned with the functioning of t 
ideal components which go into a machine. 
Their design experience is based on many years 
Serpent of units for light fast cutting on small 
parts, heavy cuts on large parts, three dimensional 
tracing of irregularly shaped work pieces and 
en other problems in milling. 

Some of the units developed are shown below. 

these basi it’s easy to get what you 


ic elements 
Sundstrand. 


TRAVELING HEADS 


Self contained units with ways 
for horizontal or angular travel. 


VERTICAL OR 
HORIZONTAL 
HEADS 


' Available in capacities 
from 3 to 100 h.p. 


RAIL TYPE HEAD 
Way type rail provides 
extreme accuracy over 
wide range of adjustment 
for vertical spindle head. 


ROTARY TABLES 
Available in several sizes 
for continuous or rotary 
milling operations. 


SUNDSTRAND 


*REG US PAT OFF. 


* 


How Two Types of 
Engineers Serve 
You With 
SUNDSTRAND 


INDEX BASES 


Easily applied to standard Rigid 
for increased production by the elimi- 
nation of loading time or improve- 
ment in accuracy by the machining 
of multiple surfaces with one han- 
dling of the work piece. 


HORIZONTAL TABLES 
Available in widths from 10/4” 
to 96” and feed strokes from 18” 
to 216”. 


ADJUSTABLE COLUMNS 


ovable columns provide maximum 
cutting rigidity for horizontal heads 
over a wider range for milling both 
large and small work pieces. 


VERTICAL FEED UNIT 


This unit provides vertical feed and 
rapid traverse in combination with the 
table movement for square cycles, 
clearing obstructions on work piece, etc. 


AUTOMATIC QUIL 
POSITIONING 


Positions the cutter for multiple 
depths of cuts and provides 
automatic cutter relief. 


TRACER MILLING UNIT 


Used for 3 dimensional tracer milling 
of intricate forms. 


& ae F | Pt il = 
G 
| 
' AUTOMATIC LATHES 1 SIMPLEX RIGIDMILS 1 DUPLEX RIGIDMILS 
1 
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TRIPLEX RIGIDMILS 


For simultaneous milling of 
three sides of work piece. 
Adjustable way type rail and 
col makes possible accu- 
rate milling of wider range 
of work. 


effect, our application engineers increase 
both” the size and experience ‘of 
processing department when 
—— problems to Sundstrand. They place at 
isposal all the broad ‘background of — 

wledge accumulated thru many years of 
finding ie best method and then providing 
the most suitable unit or machine combination 
to do the job. 3 
Shown: below are just a few of the many ma- VERTICAL RIGIDMILS 
chine combinations available from ‘Seana Have power vertical adjustment to 
units. With this method of machine design and | ne 
construction it is easy to obtain the ; f ,La4 ment of head carrier and other fea- 
equipment to suit your work. tures for fast accurate milling. 


SIMPLEX RIGIDMILS 


Have single spindle horizontal 
head and automatic table cycles. 


DUPLEX RIGIDMILS 


Have two horizontal heads 
for milling two sides simul- 
t ly. Adj ble column 
type shown has wider range 
between spindles. 


UNIT TYPE RIGIDMILS 
Such as this sliding heed machine 
make P | producti 
machines. 


ROTARY RIGIDMILS 


Have vertical spindle head, 
way type cross adjustment of 
spindle head carrier and ro- 
tary table for continuous or 
circular milling. 


FREE DATA 


Get complete facts on the complete line of 
Sundstrand machine tools and “Engineered 
Production” service. Write for Bulletin 669. 


TRIPLEX RIGIDMILS SPECIAL MACHINES 


SUNDSTRAND 


Machine Tool Co. 
2530 Eleventh St. « Rockford, Ill., U.S.A. 
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CROSS-SLIDE CAMMING 
ON GREENLEE BAR AUTOMATICS 


' Greenlee simplified camming results in simplified, fast 
i CAMS ARE INTERCHANGEABLE setups. Operation is economical! and efficient ... espe- 
cially so on short runs. Each cross slide operates inde- 
pendently by a separate cam ... long operations are 


¢ AMS SM A H 4 ND "| easily split up for greater flexibility and more effective 
he ARE LL, EASY TO LE use of machining time. On a Greenlee your investment 
in cams is held at a minimum ... the same cams can 
' be used on any cross slide. Greenlee engineers will be 
CAMS HAVE UNIFORM HIGH-POINT. glad to show you how to reduce profit-stealing setup 


bE time on the simplified Greenlee. Take advantage of 


this valuable service now. 


WRITE TODAY FOR CATALOG A-405 


Do you receive a copy of 
the Greenlee ‘Automatic 


GREENLEE BROS. & CO. 


list. Give company name 
and job responsibility. Rockford, Illinois 
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Crucible Steel Company of America 
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For more information fill in page number on Inquiry Card, on page 261 


with the standard 


...iIn high speed steels 
the standard’s REX 


Ever since grandad’s day, Crucible’s REX® high 
speed steel has been the standard by which all other 
high speed steels are compared. And now the qual- 
ity and uniformity of REX are even better, thanks 
to improved manufacturing techniques at Crucible. 

Don’t take our word for it. Prove for yourself 
how REX leads in structure, uniformity, response 
to heat treatment, and fine tool performance. 

Ask for REX at your nearby Crucible warehouse 
— or order it through prompt mill shipments. And, 
for a list of available data on all Crucible special 
purpose steels, write now for a free copy of the 
“Crucible Publication Catalog”. Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


first name in special purpose steels 
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At Scully-Jones and Co., Chicago: 


MACHINING COSTS GREATLY REDUCED 


Here’s how the Carboloy Machinability Computer 
showed Scully-Jones and Co., Chicago, how to reduce 
machining time 46% on a single job. Original oper- 
ating standard for machining expanding shells called 
for 244 minutes per part. But by calculating the 


optimum combination of speeds, feeds, and other data 
on the Computer, the company saved 48.8 minutes 
per part. The Computer was used to determine setups 
for both HSS and carbide tools ... on turning, facing, 
drilling, and boring operations. 


Partial list of plants now using the Carboloy Machinability Computer: 


DeLaval Steam Turbine Co. 

The DoALL Co. 

Fuller Company 

General Electric Company 

Gisholt Machine Company 

Goulds Pumps Inc. 

Greenfield Tap and Die Corporation 
Geometric Tool Company Division 

Greenlee Bros. & Co. 

Houdaille Industries, Inc. 
Buffalo Hydraulics Division 

Joy Manufacturing Company 
Claremont Division 


Allied Products Corp. 
Armstrong Cork Company 
Beech Aircraft Corp. 
Bendix Aviation Corporation 
Utica Division 
Bethlehem Steel Company, Inc. 
Boeing Airplane Company 
Bryant Chucking Grinder Co. 
Burroughs Corporation 
Caterpillar Tractor Company 
Chrysler Corp. 
Airtemp Division 
The Cincinnati Shaper Co. 
Cone Automatic Machine Co., Inc. 
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Ladish Co. 
The Maytag Company 
Mergenthaler Linotype Company 
Miehle Printing Press & Mfg. Co. 
Mueller Brass Co. 
The National Acme Company 
The New Britain Machine Co. 
New Britain-Gridley Machine 
Division 
Pachmayr Corp. 
Porter-Cable Machine Company 
Reed Roller Bit Co. 
Cleco Air Tools Division 


The R. K. LeBlond Machine Tool Co. 
Rockwell Spring & Axle Co. 
Blood Brothers Machine Division 
Ryan Aeronautical Company 
S. Morgan Smith Co. 
Standard Pressed Steel Co. 
Sundstrand Aviation 
A Division of Sundstrand Machine 
Tool Co. 
Thompson Products, Inc. 
Wagner Electric Corporation 
Westfield Metal Products Co., Inc. 
The Yale & Towne Manufacturing Co. 
Yale Materials Handling Division 
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WITH CARBOLOY MACHINABILITY COMPUTER 


Determined most efficient cutting conditions 


Set up new operating standards in seconds 


Eliminated wasteful tryout runs, saved stock 


Saved 17 hours’ machining time on a single job 


Provided closer control over machine downtime 


Obtaining maximum production from their 
machines is now an easier matter for Scully- 
Jones and Co., Chicago. Machining data 
are fed into their Carboloy® Machinability 
Computer ... and in seconds, optimum 
speeds, feeds, horsepower ratings, or any 
of 16 other operating variables are figured 
for the operator. 

On the job at left, for example, the Com- 
puter showed how to cut machining time 
46% on a 13-piece run saving 17 
machining hours, and eliminating wasteful, 
time-consuming tryout runs. 


Benefits extend plant-wide 


On other jobs throughout the plant, the 
Computer established new operating stand- 
ards, corrected and verified existing ones. 
When necessary to improve tool life or 
production rate, the Computer determined 
new operating conditions in a fraction of 
the time previously required. 

The advantages of the Carboloy Machin- 
ability Computer extend far beyond figur- 


ing job setups. The Computer simplified 
inventory problems by predicting the rate 
of tool wear. It aided grinding rooms in 
planning work loads, and helped the plant 
superintendent coordinate production 
schedules. 

The Carboloy Machinability Computer 
can be used by anyone with machining 
experience, after a short familiarization 
period. And, it can be a powerful educa- 
tional tool by teaching operators how to 
improve production or reduce downtime 
through proper variations in operating 
conditions. 


Ask for demonstration 


The Machinability Computer is battery- 
operated, portable, and rugged. It is priced 
at $495 (f.o.b. factory, Detroit). 

For more information on how the Com- 
puter can help your plant increase produc- 
tion and reduce manpower costs, mail the 
coupon below. If you wish, we will gladly 
arrange a demonstration in your plant. 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


11147 8 Mile Road, Detroit 32, Michigan 


Please send more information on the NAME 
Carboloy Machinability Computer. TITLE 


COMPANY 


Have a representative make an appointment ADDRESS 


to demonstrate the Computer. 
CITY ZONE STATE 


“Carboloy” is the trademark for products of the Carboloy Department of General Electric Company 
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IF YOU USE TOOL STEEL, THESE ARE FACTS YOU SHOULD KNOW 


When you make or use a tool or die you invest a siz- 
able sum of money. And there are steps you normally 
take to protect your investment. You make sure the 
design is right. You follow through with accurate tool- 
making and correct heat treating. But there is one 
factor involved in the success of your die, over which 
you have only indirect control. That factor is the 
soundness of the die steel you start with. After all, if 
the steel itself isn’t right, you needlessly risk your 
entire investment. 


How can you be sure the die steel you use has what it 
takes to assure good tools? The answer lies in the 
painstaking controls regularly practiced by the steel 
manufacturer. Listed here are the four important tool 
steel controls pioneered by Carpenter to give steel 
users like yourself the protection you need. Before you 
place that next tool steel order, ask yourself, ‘“‘Does 
our steel supplier guarantee these four quality controls 
in the die steel we use?’”” Then remember: You can be 
sure of them when you specify Carpenter Matched Tool 
and Die Steels. And you don’t pay anything extra! 
THE CARPENTER STEEL COMPANY, 105 W. Bern St., 
Reading, Pa. 


Acid Disc Inspection backed by Ultrasonic Testing 
is just one of many Carpenter quality controls. 


4 Tool and Die Steel Developments Pioneered by Carpenter 
Help Carpenter Customers Cut Costs, Improve Die Performance 


Since 1929: 

HOT ACID DISC INSPECTION has been standard practice 
at Carpenter. To Carpenter customers it provides full assur- 
ance that Matched Tool and Die Steels are internally sound, 
shipment after shipment. 


Since 1930: 
The TOUGH TIMBRE TEST has assured Carpenter users a 
wider safe hardening range, greater dependability in 
performance. 


Since 1933: 

The TORSION IMPACT TEST has provided Carpenter 
Matched Tool and Die Steel users with more complete heat 
treating information that leads to better tools and dies. 


Since 1940: 

The CONE TEST, used to check and control hardenability 
of Carpenter water-hardening Matched Tool and Die 
Steels, has made sure that sections of the same size have 
uniform hardness penetration in lot after lot. 


arpenter Tool and Die Steels | 


bs 


Export Department: The Carpenter Steel Co., Port Washington, N.Y.—‘‘CARSTEELCO” 
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Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U.S.A. and Canada 
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DO YOU NEED how to 
dean metals 


BETTER METAL CLEANERS ‘ 
FOR THESE JOBS? sere 


Production 


Will you take a few seconds to check this list and circle in the coupon 


the numbers of the jobs on which you need better results? 


: Cleaning aluminum in preparation for anodizing. 
. : See pages 4 to 8 in “How to clean metals in aircraft production.” 


Cleaning and deoxidizing aluminum in preparation for spot 
welding. See pages 10 to 14. 


Cleaning and conditioning aluminum in preparation for painting. 
See pages 15 to 19. 


Cleaning aluminum after heat treating. See page 20. 


Stripping paint from aluminum. See pages 22 to 26. 


Cleaning magnesium. See pages 27 to 29. 


Controlling overspray in paint booths. See pages 36 to 37. 


Cleaning engine test cells. See page 40. 


—— 


k 6, N. Y. 


New Yor 
to clean metals m 


F EE Write for your copy of this 
R 48-page illustrated booklet. 
—————~ 96 Rector St., 


| Products, Inc., 
d me a FREE copy of your booklet “He 


Sen 
awcraft production. better results in the cleaning 
ette 
n getting below: 
interested 1 rcled be 
Technical Service Representatives in | I rene by the numbers 1 have ct ures is 
in 
PY Principal Cities of U. S. and Canada 1 4 


INDUSTRIAL CLEAN 


« Export Division 
Cable Address: Ookite 


NAME-———- 


metmoos - SERVICE 


COMPANY 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY Julv 1956—101 
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CUMBERLAND 
sTEEL BARS 


concentric, straight, 


smooth & really accurate 


BE SURE OF THIS MARK ON THE END OF YOUR SHAFTS 


CUMBERLAND GROUND BARS FOR ALL TYPES OF MACHINES 


They are carefully ground to our standard manufacturing toler- 
ance, plus nothing to minus .002” on diameters 1-1/8” to 2-7/16” 
inclusive . . . plus nothing to minus .003” on diameters 2-1/2” 
to 8” inclusive. Closer tolerance can be furnished, if desired. 
And, remember, Cumberland Steel Bars are the end result of 
109 years’ experience,—and every bar is carefully tested before 
shipment. The list of Cumberland’s customers reads like the 
“Blue Book” of Industry. Ask for further information. 


MANUFACTURED IN THREE SPECIFICATIONS 


Cumberland Brand—AISI C-1020/C-1025, Elastic Limit 30,000+ Min. 
Potomac Brand—AlSI C-1040, Elastic Limit 45,000+ Min. 


Cumsco Brand—AlS!I C-1141, Elastic Limit 57,000+ Min. 


CUMBERLAND STEEL COMPANY 


CUMBERLAND, MARYLAND, U.S.A. 


ESTABLISHED 1845 INCORPORATED 1892 
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Caterpillar Tractor Co. found that simply by increasing the 
molybdenum content of AISI 8622 (to 0.30-0.40%), the 
desired properties were obtained at lower cost than was 
possible in any of the standard carburizing grades. 


Caterpillar Tractor Co. Metallurgist T. H. Spencer inspects 
final drive pinion for D9 crawler tractor weighing 28 tons. 
Severe loading of this large pinion requires a steel with 
high case and core hardenability. Several years ago 


Caterpillar Tractor Co. improves case and core hardenability 
of carburizing steel by increasing molybdenum content 


“Drive pinions in tractors must take very high torque loads,” says 
T. H. Spencer, Metallurgist for Caterpillar Tractor Co. “AIS! 8622 
steel, which we had been using, couldn't give us the hard case 
and strong, tough core we needed in these heavy sections. Other 
standard carburizing steels with the requisite properties would 
have cost substantially more. We found, however, that we could 


Caterpillar Tractor Co.'s experience shows 
how increasing molybdenum in a carburiz- 
ing steel helped to solve a specific problem. 
Perhaps your product, too, can benefit by 
higher molybdenum content. 

A technical article, “New Carburizing 
Steels for Critical Gearing”, describes some 
recent investigations of higher-moly carbu- 


achieve the desired surface and core properties by simply modify- 
. ¥ ing AIS! 8622 with a higher percentage of molybdenum. We have 
been using this composition for several years, and results have 
been excellent.” 


CLIMAX MOLYBDENUM 


rizing steels. For a reprint, write Climax 
Molybdenum Company, Dept. 13, 500 Fifth 
Avenue, New York 36, N. Y. 


@ High case hardness 


Use the @ Wide choice of 
Moly Key hardenability 
to better @ Easy to heat treat 
<3 @ Low distortion 
carburizing @ Good machinability 
steels @ Good wear 


resistance 


| 
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Write for BLUE SHEET 
on HURON 


This concise four-page 
folder gives all needed 
handling and shop treat- 
ment details on Huron. 
Included is certified lab- 
oratory information on 
physical characteristics, 
and complete data on 
forging, annealing, hard- 
ening, tempering, etc. 
Ask for your copy. 


Address Dept. M-79 


1956 


This REDE Lamination Die 
Gave Initial Run of 426,000 


LUDLUM HURON high-carbon, high-chrome die steel was the material 
used in this motor lamination die. Here was the result when the 
die was run on a 45-ton Bliss press at 210 strokes a minute: 


1] Initial run was 426,000 pieces 
2 Average run since has been 250,000 pieces 


3 | Although burr tolerance is .003”, grinding of punch and die 
between runs has not exceeded .008” 


LUDLUM HURON WAS SELECTED because of its known high resistance 
to wear, especially under heavy pressures, and its excellent non- 
deforming qualities. Because Huron is an oil-hardening steel and 
hardens uniformly to a great depth, a consistent production rate 
after each grind was assured. 

There’s an A-L Tool Steel that will help solve your cutting, form- 
ing or blanking problem. Call our nearest office or distributor today, 
or write Allegheny Ludlum Steel Corporation, Oliver Bldg., Pittsburgh 
22, Pennsylvania. 


For complete MODERN Tooling, call 


Allegheny Ludlum 


FINE Too. 
SINCE 1854 


W4&D 5157 
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Awesome press contains longest forgings ever made 


Without seeing this incredible press at close range, it is 
difficult to grasp its true magnitude. Only a portion of the 
giant apparatus is shown in the photograph. Actually, it 
is as tall as an eleven- or twelve-story building, but the 
major part of it is underground. Considerably less than 
half of its height is visible above the working floor. 

Designed and built by Loewy-Hydropress, Division of 
Baldwin-Lima-Hamilton Corp., this king of machines is 
rated at 50,000 tons. It is installed at the Wyman-Gordon- 
U.S. Air Force plant, North Grafton, Mass., where it is 
used in the making of large airplane components. It can, 
for example, forge an entire aluminum wing spar with a 
single mighty squeeze. 

Speaking of forgings, the press itself actually contains 
some record-breakers. Its six columns consist of the 


BETHLEHEM STEEL 


eighteen longest forgings ever made. Eighteen identical 
steel sections, each with an overall length of 108 ft! All 
of these pieces were forged by Bethlehem in its Bethle- 
hem, Pa., shops; so, too, were the crosshead supports, 
platen side rails, and certain other parts. 

It is rare that a forge shop receives an assignment pre- 
senting such a challenge. It took months of painstaking 
effort to produce the column sections, but Bethlehem fa- 
cilities were equal to the job. These same facilities are 
available to any customer who needs steel forgings. 
When we can be of service to you, please call or write. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem 
Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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How to make your automatic machine tools 
even more automatic —at no extra cost 


ONTINUOUS production is what makes your 

automatic machine tools profitable. Every time 
you have to stop them to make an adjustment or a 
change in setup, you reduce their potential. This puts 
greater demands than ever on the uniformity of the 
steel you machine. And the more uniform your 
steel machines, the more automatic your machine 
tools become. 

You can get the ultimate in uniformity at no extra 
cost by using Timken® fine alloy steel. Timken steel is 
uniform from bar to bar, heat to heat, order to order. 
Here’s why: 

We use the industry’s first direct-reading spectrom- 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


eter to insure uniform grain size and to control chemi- 
cal composition right up to the time each heat is tapped. 

We adjust our conditioning procedure to suit your 
machining requirements. Your order is handled indi- 
vidually. Each bar is stamped to identify the heat it came 
from. Uniformity is constant from bar to bar and heat 
to heat. 

To make your automatic machine tools even more 
automatic—and at no extra cost—specify Timken steel 
machining bars. They machine the same time after time 
after time after time. The Timken Roller Bearing Com- 
pany, Steel and Tube Division, Canton 6, Ohio. Cable 
address: ““TIMROSCO”. 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Another LeTourneau “‘train,”” also constructed with 
Shelby Seamless Mechanical Tubing, maneuvers through 
the streets of Longview, Texas. The uncovered control 
car reveals its 3,500-gallon fuel tank and its two 
diesel engines which generate electricity for driving 
the wheel motors. 


Sno-Freighter in action in northern Alaska. The control 
cab is 97 feet high; the decks of the cargo carriers are 
81/2 feet high. Speeds range from 0 to 15 MPH. 


The LeTourneau Sno-Freighter is a 
huge six-section cargo carrier specifi- 
cally designed to travel over ice, frozen 
or compacted snow, bull-dozed trails, 
or rough brush land. It is presently in 
active use hauling fuel and other stra- 
tegic materials to radar stations along 
the Arctic Coast. 

The Sno-Freighter “train” consists 
of a power control car and five cargo 
cars, each with a capacity of 25 tons. 
Two 400 H.P. diesel-electric generating 
sets on the power control car supply 
electrical power to the 24 drive wheels, 
each of which has a powerful electric 
motor tucked into its rim. Thus, each 
wheel drives independently of the 
others, making it practically impossible 
for the carriers to get stuck in sand, 
snow, or swamp. 

All of the Sno-Freighter’s car frames 
are constructed of Shelby Seamless 
Mechanical Tubing in diameters from 
2 inches to 8 inches. In addition, each 
of the cars is coupled to the one pre- 
ceding it through a universal joint and 


built on 


rugged backbone of 


SHELBY SEAMLESS 
MECHANICAL 


TUBING 


a long steel tube of Shelby Seamless. 
This constitutes the steering mechan 
ism, causing each vehicle automatically 
to track the car ahead of it. The opera- 
tor of the Sno-Freighter steers only the 
two front wheels of the power control 
car. 

There are many good reasons why 
Shelby Seamless Mechanical Tubing 
was chosen for the supporting frame 
work of this magnificent mechanical 
marvel. Primarily, it offers the ulti 
mate in strength and rigidity in pro 
portion to its size and weight. Secondly, 
it is shock-absorbent, uniform through 
out, dimensionally accurate, and pos 
sesses excellent machining and supe 
rior welding properties. It is produced 
under rigid standards, and is available 
in a generous range of diameters, wall 
thicknesses, various shapes and steel 
analyses. And it can be fitted to your 
specifications, regardless of what they 
are. Contact our engineers. They will 
be happy to help you adapt Shelby 
Seamless to your requirements. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC —~, DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YO 


SHELBY SEAMLESS MECHANICAL TUBING 


(Tubing Specialties) 


| 
FREIGHT LINES INC. 
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now that we’ve got our prices down by using MX 


Look at the orders pour in... 


You give yourself—and your cus- 
tomers—a break when you switch to 
USS Free-Machining MX Steel. 
With this faster-cutting screw 
stock your production goes up and 
your costs come down. Your screw 
machine parts, no matter how intri- 
cate, can be turned out at higher 
speed. More accurately. With better 
finish. And with less tool wear. 
Although it costs no more than 
ordinary screw stock, USS Free- 
Machining MX has been success- 
fully machined at speeds up to 350 
SFM — speeds far higher than the 
average (under 250 SFM) used for 


Longer tool life... bigger output... lower costs 
—when you do the job with free-machining 


UNITED. 
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the everyday jobs which are the 
backbone of the industry. What’s 
more, MX works with your tools not 
against them... will prolong tool life 
up to 200%. 

As a result, cost savings with USS 
MX have run as high as 42°%—gen- 
erally average between 10 and 15%. 

Such savings have been so con- 
sistently recorded in every shop 
where M X has been given a thorough 
trial that we feel safe in saying that 
MX will cut the cost of any part you 
now machine from ordinary screw 
stock. The more machine work re- 
quired, the greater your savings. 


STATES 


You can easily prove this for your- 
self by giving MX a production run 
in your own shop. Produced in all 
the popular screw stock sizes, it is 
sold in cold-finished form by your 
regular supplier, either as “MX” or 
under his own identifying trade- 
mark. In hot-rolled form, MX is 
available direct through our nearest 
district sales office. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION 
WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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a hole here makes waste... | ahole here saves waste 


Crucible Hollow Tool Steels save waste — 
time and money — whenever you need ring- 
shaped parts or tools with a center hole. For the 
hole is in the piece when you get it! You elimi- 
nate drilling, boring, rough-facing operations — 
save machine capacity for productive work. 

And you can get Crucible Hollow Tool Steels 
in any of our famous tool steel grades . . . in bar 
lengths or saw cut to your individual require- 
ments. They are made in practically any combi- 
nation of O.D. and I.D. sizes. What’s more, 
delivery is immediate with Crucible’s popular 
KETOS oil-hardening, SANDERSON  water- 
hardening, AIRDI 150 high-carbon high- 
chromium, AIRKOOL air-hardening, and NU 
DIE V hot work tool steel grades from warehouse 
stocks. 

Next time you have an application with a 
center hole, let your Crucible representative 
show you how these hollow tool steel bars can 
save you money and time. Crucible Steel Com- 
pany of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


C P U C j gE LE| first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—105 
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This block Body for a Tension Reel repre- 
sents the coordinated effort of many National 
Forge skills in turning out the required electric 
alloy steel, the proper heat treating and the 
intricate machining to exacting tolerances. 

National Forge offers you complete forging 


service in one plant — under one responsibility. 
Why not take advantage of this “‘all-in-one”’ 
service the next time you need forgings ? 
For full information, write NATIONAL 
FORGE AND ORDNANCE COMPANY, 
Irvine, Warren County, Pennsylvania. 


ATIONAL FORGE AND ORDNANCE COMPANY. 


INE, WARREN COUNTY, PENNSYLVANI, 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. On the Pacific Coast Bethlehem products are sold by pees Pacific Coast Steel Corp. Export Distributor: Bethlehem Steel feng Corp. 


Want Fast Tool Steel Service ? 


SEE YOUR BETHLEHEM DISTRIBUTOR 


Whether you want to order a quan- 
tity of tool steel, or merely a short 
bar, or just would like a bit of advice 
about the correct method of heat- 
treatment, you’re sure to find your 
Bethlehem tool steel distributor anx- 
ious to be of service. 

Prompt service is your distribu- 
tor’s middle name. He makes it a 
point to know your city like a book 


—its background, its people, its in- 
dustry. He knows what grades of 
steel you are most likely to need, and 
in what quantities. And so he keeps 
large stocks of Bethlehem tool steel 
on hand, in a virtually endless variety 
of types, all of them ready to goat a 
moment’s notice. 

If you would like bars cut to spe- 
cial length, or if there’s a tricky 


phase of metallurgy or some other 
tool-steel problem troubling you— 
again, your distributor is at your 
beck and call. He’s a real friend. 
They don’t come any better. It will 
pay you to get to know him. 


SOME OF THE GARLOCK 2,000 


It takes a lot of seals to answer all the sealing problems an aircraft engineer encounters. 
Each problem has its own peculiar service conditions. That’s why we offer “the famous Garlock 2,000,” 
two thousand different kinds of packings, gaskets, and seals for every conceivable need 
(The only complete line). 


Knowing when and where to use each of “the Garlock 2,000,” is the sole responsibility of Garlock’s 
125 engineer salesmen. Each has a vast wealth of experience in the use of all sealing materials. 
That’s why you save time by consulting your local Garlock man at the start of a project. 
Call him today or write for Catalogs. 


Garlock Silicone Rub- 


ber Seals and Gaskets 
for around airframe 
openings, or on hot jet 
engines, remain flexi 
ble at both high and 


low temperatures. . 


resist aging, ozone, 
weathering. Write for 
Catalog AD-147. 


Garlock Teflon* Prod- 
ucts for maximum seal- 
ing efficiency against 
all aircraft fuels, 
acids, and alkali solu- 
tions . . . at tempera- 


tures from —110° to § 
+-500° F. Write for & 


Catalog AD-155. 


Garlock Klozure** Oil 
Seals protect all-im- 
portant instrument, 
apporatus, and engine 
bearings, will do the 
job you specify with 
minimum power loss 
and heat generation. 
Write for Catalog 10. 


*DuPont Company Trade Mark **Registered Trade Mark 
THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 Sales Offices and Warehouses throughout the United States and Canada. 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 


For more information fill in page number on Inquiry Card, on page 261 
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AIRCRAFT AND ACCESSORY BUILDERS are continually fighting obsolescence; 
continually replacing their 23,000 drilling machines and 16,000 lathes.* 
They know that production economy suffers with half their machine tools 
built to World War II standards. Your wide-awake competition knows 
that 56% of this entire country’s machine tools are 10 years old and older. 
So do aggressor nations. 


Yet modernization is quick and inexpensive with ‘Standard Machine Tools” 
developed against fresh, new concepts of appearance, function and 
accuracy. To this end, Cincinnati Lathes and Drills are built to do much 

of your jobbing, tooling, maintenance and light production work at 
tremendous savings. Write for complete catalog information. 

Cincinnati Lathe and Tool Co., 3247 Disney, Cincinnati 9, Ohio. 


*Figures from American Machinist's Seventh Inventory. 


| 
| 
--()--center on... cincinnati lathes and drills 
new 16” Sliding Head Drill and 
15” Tray-Top Lathe. 
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” Another job done better 
with a -Verson~ press 


19,440 Tons of Force Forms F-89D and B-62 Parts 
in this VErson -//Leelon Press at Northrop... 


A key part of Northrop Aircraft’s facilities for the Scorpion 
F-89D and Snark B-62 programs is this Verson-Wheelon Direct 
cavbiieins Acting Hydraulic Press. Rated at 19,440 tons capacity, this Verson- 
: Wheelon is used for rubber pad forming of aluminum and steel 
parts. 

The Verson-Wheelon Press offers many advantages over 
conventional rubber pad forming presses. It is lower in first cost 
and more efficient in operation. The use of twin loading tables 
makes it possible to load one table while the other is in the press- 
ing chamber. Most parts are completely formed in the press with- 
out need for hand finishing. 


If you do rubber pad forming or short run forming, investigate 
Verson-Wheelon Bulletin. Write for your the Verson-Wheelon Press. A complete range of tonnages is avail- 
4 . . 
copy, today. able from 1200 to 42,000. For recommendations, send an outline ‘ 


ee of your requirements. 


A Verson Press for every job from 60 tons up. 


: ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


'VERSON ALLSTEEL PRESS CO. 


9309 S$. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @¢ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 


~V erson-- 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS » VERSON-WHEELON HYDRAULIC PRESSES 
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WESSON Multicuts send 
tool costs tumbling from 
42 cents to 1 cent 

per piece 


Tools Developed for High Output 


Pay Off Low Volume Jobs 


Sharply reduced tool costs and a 30 percent increase in 
production were the direct results of changing from con- 
ventional tooling to indexible insert carbide tooling at the 
plant of a mobile materials handling equipment builder. 
Thus the application of tools developed originally for 
volume production also paid off in producing parts at a 
relatively low output rate. 


The job consisted of machining a cast steel hoist 
drum on a Bullard at a rate of 1.27 pieces per hour. The 
former tool cost of 47 cents per piece for facing and 
turning the flange, rough facing and turning the drum 
hub and finish facing and turning the hub was slashed to 
1 cent as the result of a change to Wesson Multicut 
holders and Wessonmetal indexible carbide inserts. 


Most of the former high tool cost was due to the fact 
that only 4 pieces per grind were obtained in machining 
the flange and roughing the hub. Currently the Wesson- 
metal WM inserts turn out 80 pieces per grind. Similarly 
the number of pieces in finishing the drum hub has gone 
up from 10 pieces per grind with the brazed tool formerly 
used to 120 pieces per grind with Wessonmetal WH. 

Additional savings result from an 85 per cent reduc- 
tion in down time for each tool change with the end result 
being a 30 per cent improvement in output. 

Special note should be taken of the fact that these 
savings were achieved without resorting to special carbide 
grades. Both Wessonmetal WM and WH are strictly 
standard. 


Here’s a case where “equivalent” carbides, at least in the 
“Classification Code”, gave considerably different perform- 
ances. The job is rough and finish turning multiple diameters of 
4021 steel forgings in an eastern gear plant. Tool life jumped 
from 180 to 750 pieces per grind when Wessonmetal WH 
(a C-7 grade) replaced the C-7 grade previously used. Tool 
costs dropped from 2 cents per piece to half a mill and produc- 
tion increased because of lower down time. The reason? 
Grade WH effectively resisted cratering where the other hadn’t. 


\ 
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carbide | 
Boring Tool 
Features 
Throw-Away Insert 


Among the increasing number of boring 
cutters developed by Wesson to take 
advantage of the throw-away insert con- 


cept is a special cutter now being used to 
form an internal spherical radius on 
an automotive differential case to close 
tolerances. 

As in most throw-away insert boring 
tool designs pioneered by Wesson, a 
number of exacting requirements had to 
be met before the design was accepted and 
the tool placed in service. Aside from the 
savings in setup time and the elimination 
of carbide grinding, the throw-away bor- 
ing tool is holding extremely close limits 
on the radius to within plus .001-inch. 
Even closer tolerances are necessarily 
held on the insert and holder itself. 


Special boring cutter developed by Wesson 
forms internal spherical radius on automotive 
differential case. 


Oscillating Tool Grinder 
Described in Bulletin 


New “Poweramic” oscillating tool grinder 
is described in a 6-page, 3-color bulletin 
just released by Wesson. Designed for 
offhand grinding of standard and special 
single point carbide tools, the grinder 
takes the skill and effort out of grinding 
carbides, boosts output and gives finer 
finishes. 

The oscillating wheel moves through 
a true are at 150 strokes per minute, tool 
being held in a fixed position. Faster 
metal removal, hone-like (double cross- 
hatch) finishes and elimination of manual 
lateral tool movement are among features 
illustrated and described. 

For full details on the Poweramic 
grinder write Wesson for Bulletin 56-A. 


New Holders Use Diamond Shaped 
Throw-Away Inserts 


Above is the MX-8-T5C holder specially designed for production copy turning 
lathes. Below is the right hand (DAR) model for plunge turning and facing. 


Three new holders for throw-away inserts 
have been added to the Wesson Multicut 
line. All three tools use Wesson standard 
diamond shaped D-55 throw-away inserts. 
The holders, designated as semi-standard, 
mount the insert right hand (DAR), left 
hand (DAL) and centrally (MX-8-T5C). 
All features, including method of 
locking and clamping, use of adjustable 
chip breaker clamp, anvil relieved for 


built-up edge, etc. are similar to those in 
the standard line of Multicut holders. 
DAR and DAL holders are particu- 
larly suitable for plunge turning and 
facing operations. The MX-8 type is 


designed for use on various production 
copy lathes and, on machines of this type, 
frequently eliminates subsequent finish 
turning or grinding operations. 

Each insert used in any of the three 
holders in this series has four cutting 
edges. It is indexed progressively and dis- 
carded after all edges are used up. 

For additional details on these holders 


ask for Bulletins DAR-DAL and MX-8. 


WESSON COMPANY DEPT. AD 


1220 Woodward Heights Bivd., Detroit 20, Mich. 


IN CANADA: 


WESSON CUTTING TOOLS, LTD. 
93 LEICESTER AVE, TORONTO 18, ONTARIO 
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Hot pipe conveyor travels at precision 
pace set by CLEVELAND Speed Variator 


Ts hot pipe conveyor produced by York- 
Gillespie Mfg. Co. isa good example of the preci- 


sion engineering applied in steel mill operation 
today. Conveyor speed has to coincide exactly with 
the speed of other operations on the line—has to 
adjust to the pace of production anywhere in the line. 
That’s why a Cieveland Speed Variator is on the job! 
Being infinitely variable, the Speed Variator gives 
stepless speeds over its full 9:1 range—from % to 3 
times input speed. Output speed is adjusted manually 
by a hand wheel mounted on the Variator—but could 
be regulated automatically by remote controls of 
various types. 

The Cleveland Speed Variator provides these major 
advantages: 1. An extremely compact unit with input 
and output shafts in line and rotating in the same 


Drag-type conveyors 
utilizing Cleveland 
Speed Variator Size 


6K4 Series 1. Driving 


Cleveland Double 


Size 051D Series F, 


HOW IT WORKS 


Power it transmitted from input 
thaft te output shoft through alloy 
steel driving bails which are in 
pressure contact with discs 
tached to the two shafts. Relative 
speeds of the shafts are adjvsted 
by changing the positioning of the 
axles on which the balls rejuie 


direction; 2. Almost any input speed up to 1800 rpm 
can be used—either clockwise or counterclockwise 
rotation; 3. Rated for constant horsepower output 
over a 9:1 range, or for constant output torque with 
a 6:1 range; 4. Infinitely variable over the entire 
speed range; 5. Rapid response to speed change, 
precise adjustment, and accurate maintenance of 
speed settings; 6. Long life and minimum mainte- 
nance due to absence of belts or complicated link- 
ages; 7. Ample bearing support for overhung pulleys 
on either input or output shafts. 


This revolutionary variable speed drive is available 
in eighteen standard types and sizes. For detailed 
description of the Cleveland Speed Variator with 
photographs, sectional drawings, rating tables and 
specifications, write for Bulletin K-200. 


Reduction Worm Gear 


THE CLEVELAND WORM AND GEAR COMPANY 


Speed Variator Division, 3276 East 80th St., Cleveland 4, Ohio 
Sales representatives in all major industrial markets. In Canada—Peacock Brothers Limited. 
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CHUCK-ABILITY — The ability to SPEED 
your work . . . ELIMINATE fatigue . . . 
IMPROVE your products . . . and REDUCE 
your costs ... through design and selec- 
tion of the right work-holding devices. 


the key to machining efficiency 


One of the 
Cushman Jet 
Engine Chucks, 


Efficient machining of jet engine parts of large diameter and small 
cross-section to extremely close tolerances without strain 

or distortion was materially improved by the Cushman series of 
special chucks designed and built for this purpose. 

These chucks completely overcome the inherent difficulties of 

the operations and permit mass production of these 

vital component parts. The success of these new chucks is one 
more proof that Cushman gives Chuck-ability as 

an essential to efficient production. 


Manufacturers throughout the country have long recognized and used 
Pa . the Cushman Engineering Department for solutions to 
chucking problems. We invite you to use this experienced service. 


THE CUSHMAN CHUCK COMPANY 


Hartford 2, Connecticut 
a wortd standard for precision 


cwicKMAN 


YOUR INDUSTRIAL DISTRIBUTOR 
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THIS ONE MAKES PANS. . . Pans are pro- 
duced at the rate of ten a minute in this 700-ton 
seven-station Bliss transfer feed press. A 22” x 24’ 
blank is drawn 5'X,” deep in the first station; trim- 
ming, piercing and restriking operations follow. Pans 
leave the press completely finished — ready for 
pickling and enameling. 


THESE TWO MAKE SHELVES ... “Lazy Suzan” — 
shelves by the millions are the product of these two 
800-ton Bliss transfer feed presses and the two Bliss 
embossing presses stationed at their output ends. 
Coil stock is blanked in the first stations of the 
presses and work pieces carry through the remaining 
five stations and into the embossing press automati- 
cally. Each press produces 15 shelves per minute 
through two shifts. 


BLISS TRANSFER FEED PRESSES 
STEP REFRIGERATOR PRODUCTION 


Between them, they make all the pans and all the shelves GE needs 
for its annual output of more than half a million refrigerators! 


Here’s what’s happening at Appliance 
Park: 6000-pound coils of steel feed 
into one end of these Bliss transfer feed 
presses, lines of shelves and pans march 
out the other ends, and only a few 
attendants stand by in between. 

Three separate press lines are in- 
volved. One is a 700-ton, seven-station 
press (with coil cradle, straightener 
and roll feed) that produces ten deep- 
drawn pans a minute. 

The other two — identical set-ups — 
are 800-ton, six-station presses, also 
with cradle, straightener and feed, 
which feed into 800-ton embossing 
presses (see photo). Each produces 
shelves at the rate of 15 per minute. 

The method of operation is the same 
for all. Mill coils are loaded on the 
cradle. From there, strip feeds through 
the straightener and into the roll feed. 


BLISS 


‘SINCE 1857 


At the first die station in the press a 
blank is cut off. The transfer feed fin- 
gers move in on the work piece and 
carry it to the next station. As the slide 
comes down, the fingers move out; as 
it rises, they move in and repeat the 
cycle. New strip is brought to the first 
station and a completed part delivered 
with every stroke of the press. 

This set-up has solved a number of 
knotty problems for General Electric. 
Previously production required the 
services of two or three vendors, dou- 
bling and tripling the cost of dies and 
labor. Still further savings have come 
from the use of standard mill coils in- 
stead of blanks. In fact, the savings are 
expected to bring about an early amor- 
tization of the entire installation. 

Bliss has been buildimg transfer feed 
presses and systems like this since 


Spanish-American War days; today, 
over a thousand are in use. If ‘you're 
faced with long-run production prob- 
lems, let a Bliss engineer show you 
some typical uses of the transfer feed 
principle. Perhaps it can pull your pro- 
duction costs into line — as it has for so 
many others. 


SEE IT IN ACTION ... A new 
color-and-sound movie takes view- 
ers to the plant, shows the press 
in action. See close-ups of tooling, 

of transfer fingers, of coil feed 
techniques. To arrange a showing 

at your plant, write to E. W. Bliss 
Company, Canton, Ohio, or see 
your local Bliss representative. 


E. W. BLISS Company, Canton, Ohio 


PRESSES, ROLLING MILLS, SPECIAL MACHINERY 


is more than a name...it’s a guarantee 


U. S. Plants in Canton, Cleveland, Salem and Toledo, Ohio; Detroit and Hastings, Michigan; Midland and Pittsburgh, 
Pa.; San Jose, Calif. Branch Offices in Burbank, Chicago, Cleveland, Dayton, Detroit, Indianapolis, New Haven, New 
York, Philadelphia, Rochester, San Jose, Salem, Toledo, Washington, D. C.; and Toronto, Ontario, Canada; E. W. Bliss 


(England) Ltd., Derby; E. W. Bliss Co. (Paris), France. Other representatives throughout the world. 


, » » A number of 


handling operations are eliminated because, on each of the three presses, 
strip from standard-sized mill coils are fed from this power coil cradle 
through a five-roll straightener and into the roll feed on the press. Blank 
is cut off in the first die station of the press. Though not shown here, a 
second coil is ordinarily held ready at the rear of the cradle to speed 
handling. Bliss engineers designed all the coil handling equipment and 
all of the tooling for each of the presses. 
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COMPLETELY 
AUTOMATIC 


FOR DRILLING, CHAMFERING, TAPPING, 
ROUGH BORING—FINISH BORING 


Shown is Four Double End Machine with a transfer System moving 
Torque Converter Housing automatically through the machine. In 
addition the part is laid on a roller conveyor after all the machin- 
ing operations are completed. Machine is designed in such a 
manner that additional stations can be added at any time. The 
part, when placed in the transfer track, makes a limit switch and 
the cycle is automatic. 


Oe 
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for faster, More Economical Production 


DRILL HEAD CO. Detroit 34, Michigan 


engineers and manufacturers of production machines and drilling equipment 
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Fafnir B500DD Series 
extra-thin section, 

torque tube type ball bearing 
with close-clearance, 
non-metallic shields 


For more information fill in page number on Inquiry Card, on page 261 


Rising to the challenge of the aircraft industry—to reduce 
weight to a minimum and conserve space needed for pay 
loads, Fafnir developed the thinnest of all ball bearings 
equipped with shields. 

The BSOODD Series is designed to provide protection 
from dirt, retention of the precise amount of lubricant, and 
resistance to corrosion of exposed surfaces. Since only the 
simplest type of housing is required, this extra-thin section 
bearing saves both space and weight. 


Perhaps this newest Fafnir Bearing development, or the 
ingenuity that produced it, can help you solve a weight 
problem. The Fafnir Bearing Company, New Britain, Conn. 


MOST COMPLETE LINE IN AMERICA (Ss 
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Model 6120 Lucas Precision Horizontal 
Boring, Drilling and Milling Machine. 
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“the machine that can 


do anything’’ 


Extreme accuracy, feather-touch pendant control, 
automatic power positioning for repetitive work make 
a Lucas the most useful machine in any shop. There’s 
a model and size for your horizontal boring, drilling 
and milling operations. Lucas Machine Division. The 
New Britain Machine Company, 12302 Kirby Avenue, 
Cleveland 8, Ohio. 


A complete range of models, built in 3”, 4” and 5” spindle sizes with mech- 
anical controls and in 4”, 5” and 6” sizes with electrical controls. Wide 
variety of table and saddle sizes with two or four-way beds optional. 


A DIVISION OF 
THE NEW BRITAIN MACHINE COMPANY 
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Performance limits for jet aircraft 
engine components are headed in just one 
direction today—straight up! 


Higher speeds, higher temperatures call for 
higher precision, higher dimensional stability. — 


Developmental work at Rollway is 
aimed at achieving more usable horsepower 
through the greater efficiencies realized 
at higher operating temperatures. New, 
high temperature steels are being 
examined for penetration into 
speed and temperature zones 
never before attempted. 


OLLW 


BEARINGS | 


ENGINEERING OFFICES: Syracuse * Boston Chicago * Detroit Toronto Pittsburgh Cleveland Milwaukee Seattle * Houston * Philadelpia Los Angeles * San Francisco 
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or write ROLLWAY BEARING COMP ‘AN Complete line of Radial and Thrust Cylindrical Roller Bearings 


Huge epoxy-built checking fixture 


Holds tolerances 


Fitting a fuel cell in the B-52A is a tight squeeze. Theyre 
checked for size in this big—and highly accurate —plastic 
checking fixture. Its 249 check points match those on the 
plane with tolerance of + .004 in.! 

Such precision in a fixture so large reflects the dimen- 
sional stability in plastic tools made with glass cloth and 
compounds based on BakeitEe Brand Epoxy Resins. These 
compounds are handled as liquids, are readily formed and 
cure at room temperature, to an extreme hardness that per- 
mits precision machining. Finished tools are tough, lighter- 
in-weight, durable. As a result, manufacturers faced with 
fast model changes use these plastic materials to speed both 
tooling and production. 


Plastic checking fixture is a lam- 
ination of glass cloth layers with 
_ compounds based on BaKELITE 
| Epoxy Resins. It was built by W. 
Whittington Co., Los Angeles, 
Calif., using “Epocast” com- 
pounds formulated by Furane 
_ Plastics, Inc., Los Angeles 39, 
Calif. 


Mold around which fuel cell is formed gives 
indication of tank’s size. Checking fixture is 
even larger, since it measures outside dimen- 
sions 


For 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation ({%§ 30 East 42nd Street, New York 17, N. Y. 
The term Bake rte and the Trefoil Symbol are registered trade-marks of UCC 
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We're Looking for 


Write for details on 


any type of universal joint 
adjustable head. Ask also 
about our totally enclosed 
gear-driven adjustable, 
fixed center, or individual 
lead screw tapping heads. 
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Most machine tool men have long relied upon the 
“US” Adjustable Multiple Spindle Drill Heads. But 
we are looking for those who still haven’t tried them 
. . and who are looking for the best. 


With their quick-change universal joint assemblies, 
they are built for continuous use, with full anti- 
friction bearing construction for high capacity thrust 
loads. The universal joint adjustable multiple spindle 
type is suitable for any sensitive drilling machine. 
Joints are self-lubricating. All gears are hardened 
and shaved with spindles superfinished. 


The single eccentric type is used for equally spaced 
holes on bolt circles. 


The new double eccentric AdjUStafix, two to eight 
spindles, permits spindles to be located in non-sym- 
metrical patterns. It eliminates expensive change 
in set-up. 


Double eccentric type 
for irregular spacing 


Universal joint with 
slip spindle fixed lo- 
cating plate 


Single eccentric type 
for equally spaced 
holes on bolt circle 


UNITED STATES DRILL HEAD COMPANY 


BURNS STREET @ CINCINNATI 4, OHIO 
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Traveling head universal double 
duplex milling machine. 


YOU'RE AHEAD 
WITH A HEAD FOR 
Four faces of a part are milled simul- i ACH SURFAC Ee 


taneously by this universal-special 
machine. Mil] faster, more accurately, 
at less cost with a head for each sur- 
face. Motch & Merryweather engineers 
can design universatility into special 
equipment. Thus, machines performing 


Operation: Milling kingpin bosses of truck axle. 


a specific task can be quickly adapted ee a a Forged steel. 
to a variety of sizes. Have M. & M. Machine cycle time: . ..... 30 seconds 


study your next job with a view to 
broadening the usefulness of ostensibly 
special equipment. 


& 


MACHINERY MANUFACTURING DIVISION 


CLEVELAND 13, OHIO 


Builders of Automatic Precision Cut-off, Milling and Special Machinery 


For more information fill in page number on Inquiry Card, on page 261 
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Sinclair Wilkut "A" 
increacec tool life up to 
150% on Beryllium Copper! 


One of the foremost manufacturers of industrial controls recently had an expensive 
problem with excessive drill wear on their automatic screw machines. Moreover, tool changes in 
mid-shift resulted in a substantial reduction of finished parts per 8-hour shift! 


J. H. Thurow, Sinclair Industrial Representative reports: “They wanted to lengthen tool 


life to use not more than one drill per shift. But this was difficult as the beryllium copper being drilled 
had a Rockwell hardness of Rp 88-92, with a machinability rating of 60.” 


Finished parts production increased as much as 3.8 thousand per drill! 


“We recommended Sinclair wILkuT® ‘A’ as ideally suited for this job,” continues 

Mr. Thurow. “Four competing oils were tested in a way that duplicated actual production conditions 
on their machines — 5000 RPM and 100 surface feet per minute. Results of drill life tests were quite 
impressive ... the following shows the number of drills used per 8-hour shift: 


Competitive Oil A — 1.60 Competitive Oil C — 1.07 
Competitive Oil B — 1.40 Sinclair WILKUT ‘A’— 0.64 


“In terms of actual finished parts per drill, the tests showed: 


Competitive Oil A — 2.40 thousand Competitive Oil C — 3.60 thousand 
Competitive Oil B — 2.70 thousand Sinclair WILKUT ‘A’— 6.20 thousand 


It will pay you to get the facts on the performance benefits of non-staining type, 


sulfurized wiLKUT Cutting Oils. Contact your local Sinclair Representative, or write to 
Sinclair Refining Company, Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR 
CUTTING OILS and COOLANTS 
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118 feet of aut 


Outstanding features in this long transfer make it extremely 
practical, efficient and trouble-free. 

Idle stations permit tooling and inspection of parts through 
hinged gates. Jointed transfer bar between work stations 
permits easy and accurate line-up of machine units. Fixtures 
are rugged and designed to give maximum accessibility to 
bushing plates. 

Tell-tale lights on control panel assist in locating and 
clamping of parts at each work station. Automatic lubri- 
cation, with pump at each work station, is combined with 
tell-tale lights to warn of malfunction at that station. 

Power units are mechanically operated — ways are hard- 
ened and ground. Rapid forward and reverse travel is 


omation-= 


obtained by a reversing motor driving a leadscrew in a 
nut, eliminating clutches. When the unit is retracted both 
motors stop — reducing wear on motors, gears, spindles 
and guide bushings. 

Transfer line consists of 1 loading — 1 checking 
— 2 roll-over indexing, 15 working and 
16 idle stations for a total of 35 
stations to deliver 100 
blocks per hour. 


performs machine operations on bank surfaces, 
lifter holes and distributor hole of V- 


What is your produc- 


tion problem? Greater 
production? Lower Costs? 
Reducing labor demands? 


Whatever it may be Baush is 


ready to werk with you — backed 
by more than 60 years of experience 


in designing and building machine 


tools that DO THE JOB. 


valve 
8 engine block. 
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originated by M-R-C and manufactured for 38 years— 


ideal for applications requiring maximum thrust 


capacity in both directions, in single-row bearing space. 


Advantages of the 
M-R-C 9000 Series Ball Bearings: 


— Equal thrust capacity in both directions. 


— Provide maximum load carrying 
through optimum ball complement. 


— Often permit replacement of duplex 
pair of bearings with single bearing. 


M-R-C Engineers are available for 
consultation on your bearing problems. 
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; _ Executive Offices: JAMESTOWN, NEW VORK 
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Guaranteed Accuracy 
More and more manufacturers apply SIP Guaranteed Accuracy to 
define, establish and maintain high precision in production and measurement 
to improve quality-of-output and economy-of-operation. 


NORTHERN ORDNANCE INCORPORATED 


BARDONS & OLIVER, One. AVIATION PLANT 


HENRY & WRIGHT CANADAIR 


DIVISION OF EMKART MANUFACTURING COMPANY 


Waren & 


CKHE 


THE Fettage MACHINE CO. 


SIP HYDROPTIC &-P Jig Borer in operation 
at Hartford Special Machinery Co. 


AMERICAN SIP CORPORATION 


HIGH PRECISION MACHINE TOOLS & MEASURING EQUIPMENT 
100 EAST 42nd STREET, NEW YORK 17, N. Y. 
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BEFORE BRUSHING 


AFTER BRUSHING 


ACHINING this extruded aluminum armature shaft for an 

aircraft generator turns up heavy burrs. However, Osborn’s 

power brushing method quickly removes burrs and—at the same 
time—blends all sharp edges. 

This is typical of how industry is using Osborn power brushing 
to improve and speed up thousands of finishing operations. 

An Osborn Brushing Analysis made in your plant will show 
how you can profit from Osborn power brush finishing. Write The 
Osborn Manufacturing Company, Dept. D-43, 5401 Hamilton Avenue, 
Cleveland 14, Ohio. 


O S B ¢) RN BRUSHING METHODS ¢ POWER, PAINT AND MAINTENANCE BRUSHES 


BRUSHING MACHINES ¢ FOUNDRY MOLDING MACHINES 
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No. 6 in a series 


You get demonstration 
of your work 


M and complete job 
development record 
Cone submits samples 

of your work 


Cone makes 
recommendations 


You send print 
to Cone 


I. is no adequate compromise with efficient production practices, 
if you are in business for a profit. 


~ But you don’t always know just how competitively efficient your equipment 
is. Case histories of what the other fellow is doing are sometimes garbled. 
At least the poor ones are not advertised. And conditions vary in all plants. 
Sometimes you have reason to be more concerned with what you don’t 


want in new equipment than with what you do want. Cone believes too 
much is at stake for a machine to go into a line unequipped for the 
job, with either carbide or hss tools. 


The Conomatic Carbide Development treats each job individually from 
standpoint of work, machine, tools, and operating personnel. 


DATA FOR COMPARISON 


send for 
“Four Steps With Cone” 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 


MACHINERY, July, 1956—123 


a 
825 
a 
For more information fill in page number on Inquiry Card, on page 261 ne 


“5 years ago Cities Service solved all our 
lubrication problems and we've never had another 


A report from Banner Spring & 4 Slide Co., Van Dyke, Michigan 


These Were The Problems 5 Years Ago: Banner Spring 
& 4 Slide Company, maker of small parts for the auto- 
mobile, electrical and refrigeration industries, was 
having trouble. Ways, bearings, and drive shafts on 4 
Slide machines were getting insufficient film strength 
from lubricants and constantly burning out. Likewise, 
compressors were also running hot, and there was com- 
plete puzzlement over what type of lubricant to use 
for Banner’s high-speed sewing machines. 

Banner decided to call in a Cities Service Lubrica- 
tion Engineer. A thorough survey followed, with the 
man from Cities Service carefully examining each 
machine and its particular operating conditions. 

This completed, he made his recommendations — 
Trojan H-2 Multi Purpose Grease for the 4 Slide ma- 
chines, Pacemaker No. | Oil for the compressors, and 
Pacemaker 00 Oil for the high-speed sewing machines. 

Banner followed these recommendations to the let- 
ter. Result: Not one lubrication problem in the past 
five years — despite the fact that machinery runs 24 
hours a day! 

If you’re faced with a lubrication problem — or if 
you're just not sure if your present lubricant is best for 
the job — talk with the man from Cities Service. Or 
write: Cities Service Oil Company, Sixty Wall Tower, 
New York 5, N. Y. 
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SOME BANNER PRODUCTS; The firm makes all 
kinds of round wire forms, wire springs, metal clips and 
flat springs. Use for such products ranges from auto 
fender support rods to “burlap listings’—the wire frames 
sewn into burlap which back up automobile upholstery. 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 
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FOR SHAVE GEARS 
MINIMUM COSTS AUTOMATICALLY 


This is fully automatic Red Ring gear finishing. 
Cut gears come in on a conveyor to the storage 
and feeding mechanism. This may be a vibrating 
jie hopper, overhead chute or other device. 
Non-Solvegeable 0S These gears are fed into an “In Gage” which 
2 bs screens out undersize and greatly oversize parts, 
— ead passing only those within tolerance to the Shaving 
| Automatic Loader Machine. 
After shaving, the gears then go through the 
"Out Gage”’ where they are checked for size and 
helix angle—again screening out the rejects. 
Whenever the percentage of rejects goes beyond 
a selected amount the gage shuts down the shaving 
machine and indicates by signal lights the nature 
of the difficulty. 


WRITE FOR COMPLETE DETAILS 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN © DETROIT 13, MICHIGAN 
738) WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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ORIGINATORS OF ROTARY SHAVIN 


time tested designing 


with MADISON-KIPP 
zinc and aluminum 


die castings 


The pumping unit is the most vital compo- 

nent in Madison-Kipp high pressure lubricators 

The one here illustrated is used for pressures up to 2500 lbs. 

Free use of iron and steel and brass inserts are features 
of many lubricator die castings as in the Aluminum Hous- 
ing shown above. 
The exacting service requirements of accurate measuring 
and forcing devices is something in which we have quali- 
fied as experts for nearly sixty years. Perhaps our time 
tested design formulas may be of help to you. 
We will be pleased to review your blue prints. 


MADISON-KIPP CORPORATION 
203 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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HEAVY LINES INDICATE MACHINED SURFACES 


The POTTER & JOHNSTON NAME: Bracket Flywheel 


MATERIAL: Steel Casting 
G-DRE-40 Automatic 
Chucking Turret Lathe Produces BIG parts like this 
QUICKLY, ACCURATELY and ECONOMICALLY 


Virtually “changing the face of the earth” is a rough, If you have difficult machining jobs — and who hasn’t 
tough job that takes rugged, built-for-the-purpose in these days when complex parts must be produced 
equipment like the famous CATERPILLAR Trac- fast — why not borrow a page from 
tors. And turning out component parts for these the CATERPILLAR success story. 
mighty marvels is a tough job too... one that calls Depend ona POTTER & JOHNSTON 
for the rugged power, extra rigidity and all-round AUTOMATIC. Get started today... 
versatility of a machine like the POTTER & write for full information on the P&J 
JOHNSTON 6-DRE-40 Automatic Chucking Turret 6-DRE-40 and on the other Automatic 
Lathe. *Caterpillar and Cat are Registered Trademarks Chucking Turret Lathes in the com- 
of Caterpillar Tractor Co. plete P&J line. 
Bulletin No. 159 


Precision Production Tooling for more than Fifty Years 


POTTER & JOHNSTON COMPANY 
PAWTUCKET, RHODE ISLAND 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INCORPORATED 


P & W BRANCH OFFICES: Birmingham © Boston * Chicago ¢ Cincinnati *¢ Cleveland © Detroit ¢ Los Angeles * New York © Philadelphia Pittsburgh * Rochester 
San Francisco @ St. Lovis EXPORT DEPT: Pawtucket, Rhode Island AGENTS: Dallas, Southwest Industrial Sales Co. ¢ Houston, Wessendorf, Nelms & Co. 


MODERNIZE WITH POTTER & JOHNSTON ... REPLACE FOR PROFIT 
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/TWIN 
MILL 


two heads are hetter than one : 


The Nichols Twin Mill is something new in duplex millers — a precision CONDENSED SPECIFICATIONS 


5 2-spindle bed-type miller designed for simultaneous light duty milling of Table, working surface 8%" x 30” 
opposite or adjacent surfaces, using horizontal or vertical spindles. Table Travel—cutting stroke 11%" 
Motors (two) 1 HP 


The Twin Mill provides unmatched flexibility! It is equally adaptable for Spindle Speeds (15) from 55 to 2050 RPM 

long-run or short-run jobs. The two geared milling heads are independent Max. height center of spindle 

units, with separate 1 HP motor drives, and are quickly adjusted either above ee ; nk" 

direct d Fiset | tudinall Max. offset of spindles (horizontal) 845 
irectly opposed or offset longitudinally, vertically r y- up 

is fast and simple. spindle noses (across table) 16” 


| 
The wide range of spindle speeds from 55 to 2050 R.P.M. allows milling "°°" SPace reavired oe 


of ferrous or non-ferrous materials with high speed or carbide tipped cut- 
ters, producing EXTRA FINE FINISH while maintaining the closest tolerances 
with ease. 


The Twin Mill is completely push-button controlled, arranged for automatic 
table cycling — with rapid approach, hydraulically controlled variable cutting 
feed and rapid return. Available with automatic retraction of milling heads, 
automatic spindle brakes and carefully engineered special features to 
meet specific applications. 


The parts shown are typical of those on which the Twin Mill is cutting costs 
and boosting production. Investigate the savings it can make for you. For 
details write to Nichols-Morris Corporation. 


Manufactured by W. H. Nichols Company, 48 Woerd Avenue, Waltham 54, Mass. 


NATIONAL DISTRIBUTORS 


PUMP HEX GUN 
BODIES NUTS sCTURBINE BLADES 
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The sixth element your 
Sterling grinding wheel formula 


Five elements normally make up the formula 
of a grinding wheel—abrasive grain, size, 
grade, structure, and bond. But, in a Sterling 
wheel, you can get the sixth element. 


This sixth element is the human element. It 
takes into consideration the important 
factors that never show up in a grinding 
wheel specification. These include the oper- 

| (he ator himself, how he works, and all the 
“Jittle” things that make your grinding job 
different from all others. And it’s surprising 

*\ Ee how much these factors can mean in money 
and performance. 


To formulate for the sixth element, call in 
one of Sterling’s skilled Abrasive Engineers 
or your nearest Sterling Distributor. Let 
him study your complete grinding operation 
and observe your operators. 


Sterling’s sixth element can mean big sav- 
ings to you. Act now! 


Grinding 4”-diameter 
boring-machine spindle. 


“Wheels of Industry" —Vitrified and Resinoid— 
to meet the exact requirements of industry. 
R L d N 


STERLING GRINDING WHEEL COMPANY, TIFFIN, OHIO—SUBSIDIARY OF ABRASIVE AND METAL PRODUCTS COMPANY 


f 
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% 156 pieces per hour at 100% efficiency. 


% 13 stations: 2 for loading and unloading and 11 for 
boring, drilling, tapping and burnishing. 


% Two-position, progressive type, palletized work hold- 
ing fixtures for carrying parts from station to station. 


% Multiple spindle power wrenches to automatically 
clamp and unclamp work holding fixtures. 


* All parts in Cross machines—even tooling details— 
are made to interchangeable tolerances for fast, 
easy maintenance. 


% Other features: Construction to JIC standards; hard- 
ened and ground ways; hydraulic feed and rapid 
traverse for milling, drilling, boring; individual screw 
feed for tapping; automatic lubrication. 
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GISHOLT MASTERLIN E This latest design Gisholt MASTERLINE 
Fastermatic Automatic Turret Lathe 


FASTERMATIC AUTOMATI Cc offers many outstanding features which 


give you faster, easier operation, higher 
TURRET LATHE quality work, quicker setup and lower 
maintenance. In short, this machine will 
do your work faster and better at less cost 
—and with a new minimum requirement 
for operator skill, effort and attention. 
= oy May we give you more facts about its 
profitable application to your manufac- 
turing processes? 


Gisholt Machine Company, Madison 10, Wisconsin 
Look ahead— keep ahead—with Gisholt 
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Excellent tool life... 


high quality threads 


A prominent nipple manufacturer in Texas (name 
on request) manufactures nipples from seamless tub- 
ing, galvanized pipe and heavy wall tubing —in sizes 
from Y-inch to 8 inches. Landis Dual Head Auto- 
matic Threading Machines are used. 

Because of the difficult nature of this operation— 
the manufacture of high pressure, precision fittings 
—Texaco Lubrication Engineering Service selected 
Texaco Sultex Cutting Oil A—an active sulfur-type 
oil especially designed for high-speed threading, 
broaching and tapping. Results have been: excellent 


tool life, high quality threads, high production rate. 

There is a complete line of Texaco Cutting, Grind- 
ing and Soluble Oils to enable you to do your machin- 
ing better, faster and at lower cost. Texaco Lubrication 
Engineering Service will gladly help you select the 
proper ones. 

Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

w vr 

The Texas Company, 135 East 42nd Street, New 

York 17, N.Y. 


For more information fill in page number on Inquiry Card, on page 261 
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Atoms For Everything .. . 
Defense Dilemma... 


Inflation Maybe? 


Keeping up with Washington 


By Loring F. Overman 


Rapid expansion of knowledge in the field of nuclear 
energy should open vast areas of opportunity for in- 
dustry, including those branches that engineer and pro- 
duce industry's machines. Whether or not a nuclear 
weapon is ever used, reports of tests in Bikini and Siberia 
have exerted a sobering effect on saber-rattlers here and 
abroad. Industry's Nuclear Energy Committee of One 
Hundred, which met in New York City, seeks an over-all 
policy for the use of atomic energy in this country. It 
intends to make studies of plant safety, insurance, and 
opportunities in the nuclear field. 

Meanwhile, Congress wrestles with proposals for gov- 
ernment insurance against third-party claims and has 
made two legislative proposals for investigating the pos- 
sibility of nuclear-powered merchant ships. The Atomic 
Energy Commission has granted sixty-two more permits 
to private industry for access to atomic information. 
Under the access permit program, now one year old, 806 
permits have been issued. 


Defense Dilemma 


The Defense Department’s dilemma—exclusive of the 
annual intra-service wrangle over sharing defense assign- 
ments and appropriations—is how to keep pace with 
improvements sparked by research. Currently, the Navy 
criticizes the Army for its 100 launching sites for Nike 
missiles—a type which the Navy says is inferior. The 
Army counters that the Nike missile at the time of its 
adoption was the furthest advanced of all missiles. Mean- 
while, the Air Force belittles the defense roles of both 
the Army and Navy. 

Congress is to investigate; Defense Secretary Wilson 
fumes; business wonders; and the machine tool program 
for defense awaits the outcome. 

Solution of this question depends upon four major 


factors, according to Dr. H. Guyford Stever, chief scien- 
tist of the United States Air Force. He listed the factors 
as scientists and engineers, facilities, funding, and organ- 
ization and management. Dr. Stever stressed the impor- 
tance of long-term research planning—including recruit- 
ing of potential scientists and engineers at the high school 
level. 

As far as machine tools are concerned, the Air Force 
has a new policy. It is scrapping its idea of stockpiling 
for possible future needs. Instead, its plan calls for an 
inventory of “the most modern types of machine tools 
and related equipment.” The new policy is outlined in 
Air Force Regulation 78-24. 


Inflation Maybe? 


At the business level in Washington, there are mixed 
reactions to booming industrial expansion, to threatened 
shortages of metals, to curtailed automobile sales, and a 
lagging housing program. By all standards, other than 
the last year or so, today’s business outlook is more than 
optimistic in most lines. This is particularly true in the 
machinery field. Estimates of industrial plant expansion 
for this year have recently been adjusted upward from 
$35,000,000,000 to $39,000,000,000. 

Despite all the varying factors, the President’s chief 
economic advisor, Arthur Burns, reported on May 22 that 
prospects are good for the maintenance of a high-level 
national economy and the staving off of inflation. Possibly 
the most solid indicator of long-run favorable conditions 
is the announcement of the United States Steel Corpo- 
ration plans for a million-ton-a-year expansion program, 
to be spread out over the next ten years. The expansion 
program is based solely on population statistics, not de- 
fense requirements. Looks like something solid for all 
industry to build on. 
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Variable Speed Machine 
for 


PRODUCTION DEPARTMENTS 


Produce More Precision Parts at 
Lower Cost with this 


HARDINGE 


ELMIRA Wy. 


Send for Free illustrated 
Bulletin DSM59 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 
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The Aircraft Ind ustry 
Alnays Looks Forward 


O NE does not ordinarily think about the 
tremendous strides made by the air- 
craft industry in a comparatively short span 
of time. Twenty-five years ago, bombers 
were still being constructed of wooden 
frame members and covered with fabric. 
Shortly before the outbreak of World War 
II, all-metal planes made their appearance 
and great advances were accomplished in 
plane design and performance during the 
war years. 


People not directly connected with the 
aircraft industry felt that the ultimate had 
probably been attained with the develop- 
ment of the wartime bombers, which had a 
weight of 66,000 pounds and a top speed 
of 350 miles an hour. But today, a modern 
jet-engine bomber weighs over 350,000 
pounds and flies in excess of 650 miles an 
hour. Smaller fighting aircraft fly far in ex- 
cess of the speed of sound. Fully as great 
strides have been made in building pas- 
senger planes for the airlines. Before long, 
huge jet-propelled American-built passen- 
ger planes will also be dotting the skies. 


Close secrecy is maintained concerning 
the development and performance of guided 
missiles, but, from the number of plants en- 
gaged in the production of missiles and in 
the process of construction, it is obvious that 
the aircraft industry is making big advances 
in this field also. 


Modern bombers are constructed of over 
100,000 parts exclusive of nuts, bolts, and 
rivets, whereas World War II bombers re- 
quired only 30,000 components. Think of 
what this means in the way of developing 
new manufacturing techniques! For one 
thing, it means that the production men of 
the aircraft industry are fully as busy as the 
design engineers in keeping up with prog- 
ress. In at least one plant, big interceptors 
are being assembled on a constantly moving 
conveyor line. The planes are being put to- 
gether in a matter of hours instead of the 
days formerly required. 


Up-to-date manufacturing operations of 
especial interest to production men in all 
branches of the metal-working industry are 
featured in this issue of MACHINERY—our 
Sixteenth Aircraft Production number. The 
articles cover a wide variety of subjects, 
such as the making of form cutters by the 
electrical discharge process; the cutting of 
fine-pitch gear-tooth segments that must be 
accurate within 5 seconds of arc; the pro- 
duction of jet-engine compressor and tur- 
bine blades to the extreme accuracy speci- 
fied for these parts; and the impact extrusion 
of steel and aluminum pieces. 


Production men deserve fully as much 
credit as the design engineers for the accom- 
plishments of the still rapidly expanding 
aircraft industry. 
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NEW COLOR CODE 
for steel identification 


COLOR CARBON STEEL BARS 


KEY TO COLOR SYSTEM 


ALLOY STEEL BARS 


GREEN @ C1020 


BLUE @ 
YEULOW @ C1042 C1045 
PINK @ cio9s 


@ Under .30 Carbon 

@ .30 to under .40 Corb. 
@ 40 to under 50 Cord. @ 
@ .50 Carbon ond over 


PURPLE Ledloy (Solid Purple) 
leod Added (Purple Dot) 


WHITE @ - B12 
ORANGE @ C1213 81113 
GOLD @ Low Corbon—High Mang. 
BROWN @ Med. Corbon—High Mang. 


© Rycut Series /Leaded 


© 4100 Series 

© 4300 and 4600 Series 
© 8600 and 8700 Series 
© 6100 and 9300 Series 


REO @ 1213 Accy. Stock (Solid Red) @© Special Ground Finish 
Sp'l. Gound Finish (Half Red) 


AISI@SAE ANALYSES 
CARBON STEEL BARS 


Series 
Ci213-B1113 | C1212-B1112 cial 
Accy. 


)| @ 


1035 €1018°C1025 | C1213-B1113 cial 
T.G.4P. 


C1042 €1040°C 1045 ci? C1137 
T.G.8P. 


1095 &P Leaded 
C1141 Accy 


ALLOY STEEL BARS 


leoded Series 
PIGR BK! Y 
Leaded 4140-4142 4615 8620 
3620 nd 4620 
BK. 
4140 4340 £8615 
an. Anid. 
@) 
2) 
A140 KT. 4340 
T.G.8P. KT. Anid 


£4130 £4130 £4130 
Anid. Norm. NAT, 


€-2-Cut High C, 
treet €-2-Cut 


1000 Ground Screw Med. Corb. 
r Finish Stock High Mong. 


NEW RYERSON STEEL COLOR CODE 


1. Single colors are for Carbon and Carbon-Monganese steels. 2. The Carbon colors Green, 
Bive, Yellow and Pink define Carbon content. 3. Centered dots of these Carbon colors indi- 
cate heat treated condition. 4. Other dots identify additional characteristics, 5, Red means 
Specicl Ground Finish. 6. Other colors designate related groups of steel. (See key above.) 


SPECIAL PURPOSE STEELS 
ALLOY STEEL BARS 


RYCUT SERIES Add'l. 
leaded /Free Machining (Heot Tr. 
fs 
Rycut 20 New Rycut Rycrome 
@ | @ 
Rycut 40 New Rycut R 
Tear. 
@) @ 
Rycut 40 Rycut 50 Nikrome M 
nid. 
Rycut 47 Rycut 50 Nite 
‘and, 133 Mod. 


CARBON STEEL BARS 


4100 4300, 4600 8600, 6100 | O. H. Screw Med. Corb. Cold Dr 
Series Series 


Stock High Mang. Stress Rei'd. 


Rycase Rytense Stress- 
proof 
6D 
R 
@ 
BR 
Ledioy Ryax 


AIRCRAFT QUALITY ALLOY STEEL BARS 


@ OS 


STEEL PLATES 


Med  FullH Hi-Strength 
Resisting Low Alloy 


COPYRIGHT 1956 JOSEPH T. RYERSON & SON, INC. 


KEY TO COLOR SYMBOLS: 
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A—ALUMINUM BK—BLACK GD—GOLD O—ORANGE PK—PINK W—WHITE 
B—BLUE BR—BROWN GR—GREEN P—PURPLE R—RED Y—YELLOW 


For Stainless steels and other products, see your Ryerson Stock List 


More logical system 
aids quality control 


Accurate identification of steel—al- 
ways a point of paramount importance 
with Ryerson—now becomes even 
more meaningful than before with the 
introduction of a new system of color 
marking. 


Based on logical groupings of re- 
lated types of steel, this new Ryerson 
color code is easy to understand, re- 
member, and use. It strengthens still 
further the rigid program of quality 
control that for years has guarded the 
known high uniform quality of Ryer- 
son Certified Steel. 

Here’s how the system works: 


1. Single colors are used for standard 
Carbon and Carbon Manganese 
Steels. 

2. The colors GREEN, BLUE, YELLOW 
AND PINK always define Carbon 
content. 

38. Centered dots of these Carbon col- 
ors always indicate the heat treated 
condition. 

4, Centered dots of other than Carbon 
colors identify characteristics other 
than analysis, carbon content or the 
heat treated condition. 

5. Purpie, BLack, WHITE, ORANGE, 
GoLp and BRowN each designate a 
related group of steels. 

6. Rep marking of any kind always 

- indicates Special Ground Finish. 


If you do not already have this new 
steel identification chart, we will be 
glad to send a copy (printed in full 
color) for your Ryerson Stock List. 
Call or write your nearby Ryerson 
plant, or write Box 8000-A, Chicago 
80, Illinois. 


RYERSON 


JOSEPH T. RYERSON & SON, INC; 


PLANTS AT: NEW YORK + BOSTON + WALLINGFORD, CONNe 
PHILADELPHIA - CHARLOTTE, N.C + CINCINNATI + CLEVELAND 
DETROIT + PITTSBURGH +» BUFFALO + CHICAGO + MILWAUKEE 
ST. LOUIS» LOS ANGELES - SAN FRANCISCO + SPOKANE - SEATTLE 


For more information fill in page number on Inquiry Card, on page 261 
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USAF Northrop Snark SM-62 Pilotless Bomber 


] 6 


to be in production anywhere in the free 

world today is being manufactured in 
quantity by the Ford Aircraft Engine Division at 
the federal government-owned plant in Chicago, 
Ill. This J-57 engine is the first in aviation history 
officially rated in the 10,000-pound thrust class. 
Addition of an afterburner increases this rating 
considerably. (One pound of thrust is equivalent 
to approximately 1 H.P. at a speed of 375 miles 
per hour. ) 

While these engines are being produced under 
a license agreement with Pratt & Whitney Air- 
craft Division of United Aircraft Corporation, de- 
signer of the J-57, the Ford division is a prime 
contractor to the Air Force. First-line airplanes 
currently powered by the J-57 turbo-jet engine 
include the eight-jet B-52 Stratofortress inter- 
continental bomber, the twin-engine A3D Sky- 
warrior attack bomber, the F-100 Super Sabre 
fighter, the F-101 Voodoo twin-engine fighter, 
the F-102A delta-wing fighter, and others. 

One of the most complex parts of the turbo- 
jet engine is the diffuser case, a precision ma- 
chined weldment containing eight forgings of 
AISI 410 corrosion-resistant steel. Starting with 
225 pounds of material as the case enters final 
machining, each completed diffuser case weighs 
only 185 pounds. The outer case of the diffuser 
consists of a front and a rear flange that are cir- 
cumferentially fusion-welded to an outer skin on 


Te most powerful turbo-jet engine known 
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New production techniques, improved manufacturing operations, 

and unique tooling are being employed by the Aircraft Engine 

Division of the Ford Motor Co. to turn out components for the 
powerful J-57 turbo-jet engine 


the Weltronic automatic machine seen in Fig. 1. 
Flanges and skin are located on an air-operated 
expanding fixture, which is mounted on a Sciaky 
welding positioner that has been specially de- 
signed to rotate the uneven mass at a uniform 
rate with a minimum of backlash. 

The Weltronic machine has a traverse arm 
capable of being rotated through 360 degrees so 
that as many as four positioners can be spaced 
around its base. Linde Heliare or Airco Heliweld 
automatic heads are mounted on the arm to per- 
form the tungsten inert-gas fusion-welding. AISI 
410 stainless-steel wire, 0.062 inch in diameter, 
is used as the filler metal, and tungsten wire, 
0.093 inch in diameter, is used as an electrode to 
melt the parent metal and filler wire. A mixture 
of 75 per cent argon and 25 per cent helium is 
supplied at the rate of 20 cubic feet per hour to 
shield the weld zone and offer greater sensitivity. 

Welding was performed at the rate of 12 to 24 
inches per minute, with a direct current of 210 
amperes and 12 1/2 volts. By providing a 1/82- 
inch wide chamfer on the flanges, it was possible 
to increase'the welding speed up to 34 inches per 
minute with a direct current of 240 amperes and 
12 1/2 volts. Previously, this circumferential 
fusion-welding was performed manually at a 
speed of only 4 inches per minute. Now, the hu- 
man element is eliminated and high-quality welds 
are consistently produced. 

The difficult job of cutting elliptical holes for 
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struts in both the inner and outer double-walled 
shells of the diffuser cases is performed auto- 
matically on an Elox two-station, electrical dis- 
charge machine, Fig. 2. Eight equally spaced 
holes are cut through both the inner and outer 
walls of the shells, which are made from AISI 
410 stainless steel and have walls 0.093 inch 
thick. Contour of the strut holes is held to 0.005 
inch of the specified dimensions, and angular 
location within 1 minute of the required position. 
Also, corresponding openings in the inner and 
outer walls must be in line within 0.001 inch. 
Diffuser-case shells are clamped, one at a time, 
on the rotary table of the machine and are auto- 
matically indexed to the two machining stations. 
A slide at each station carries an extruded tubu- 
lar brass electrode formed to the contour of an 
ellipse so that its cutting face conforms to the 
profile of the hole to be cut in the shell wall. The 
tool at the first station cuts a hole in the outer 
wall, while the second tool passes through this 
hole and cuts one in the inner wall. Thus, two 
holes are being cut simultaneously after the first 


hole in each diffuser-case shell has been com- 
pleted. The tool at the second station is stepped 
back behind the cutting edge so that it will not 
disintegrate the outer wall. 

Each electrode, or negatively charged tool, 
is connected to a power pack that supplies 30- 
ampere, 220-volt current. The work, which is posi- 
tively charged, and the tools (when they have 
been advanced to their cutting positions by air- 
operated slides) are submerged in transformer 
oil. In cutting, thousands of discharges pass from 
the tool to the work per second—each discharge 
removing a small amount of metal. As metal is 
removed, the gap between electrode and work 
is automatically maintained by a servomechanism 
controlled by the voltage across the gap. When 
the hole has been completed, a limit switch is 
contacted which causes the air-operated slide to 
rapidly retract. The table then indexes. 

Permanent magnets, mounted inside the hol- 
low electrodes, hold the blanks cut from the shell 
walls and withdraw them from the work as the 
electrodes are retracted. Approximately twelve 
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minutes is required for each electrode to cut 
through the 0.093-inch thick wall. However, two 
holes are cut simultaneously after the first one 
has been completed. It is hoped to reduce the 
cutting time to six minutes per hole when 50- 
ampere power packs are installed. 

Precision boring of the forged internal bearing- 
support members of the diffuser case is per- 
formed on the special Cross double-end machine 
seen in Fig. 3. The diameter of the bore into 
which the accessory drive-shaft is to be assem- 
bled is held to a tolerance of 0.0005 inch, and 
concentricity is maintained within 0.002-inch 
total indicator reading. Location of the diffuser 
case is accomplished from its large diameter 
flange and a centrally located expanding plug 
in the work-holding fixture. Also, a spring-loaded 
pin enters a previously drilled hole. 

Quick-change, multiple-blade carbide cutters 
are mounted on the boring bars at both ends of 


Fig. 1. Automatic fusion- 

welding machine for joining 

front and rear flanges to an 

outer skin, thus producing 
an outer diffuser case. 


the machine. These cutters are changed before 
making each of the three required cuts, and re- 
move a total of about 1/8 inch of stock in the 
roughing, semifinishing, and finishing opera- 
tions. Tools on the left-hand head bore, chamfer, 
and face one end, while those on the other head 
simultaneously bore, face, and counterbore the 
opposite end of the forging. 

This machine is a good example of the increase 
in standardization being stressed by Ford so that 
even special machines can be easily adapted to 
handle changes in part design or other products. 
The Cross machine has a standardized center col- 
umn that permits adding or removing, or chang- 
ing the radial location of, standard machining 
heads. The only special part of the machine is the 
work-holding fixture. Standardization has also 
been adhered to in the design of the hydraulic 
units, spindles, and work-heads. 

Scallops in the bore of the diffuser-case flange 


Fig. 2. Two-station, electrical 
discharge machine cuts ellip- 
tical holes in both the inner 
and outer double-walled 
shells of the diffuser cases. 
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Fig. 3. Precision boring of diffuser case to tolerances of 0.0005 inch is 
done on this special double-end machine made from standard components. 


are rough- and finish-contour-milled on a special 
Sundstrand machine, Fig. 4. The diffuser case is 
located on the rotary table of the milling ma- 
chine from the periphery of the large diameter 
flange, with a spring-loaded shot-pin entering a 
hole previously drilled in the part. Adjustable 
cams, mounted around the edge of the rotary 
table, contact limit switches which control the 
movement of the milling head to produce the 
required scallop contours. Also, adjustable cams 
and limit switches located along the side of the 
head control the length of travel or depth of cut. 
Substantial savings have resulted from the use 
of the Jacy automatic indexing machine seen in 
Fig. 5 for piercing apertures and airfoil-shaped 
slots in jet-engine rings, shrouds, and _ similar 


Fig. 4. Scallops in the bore 
of diffuser-case flange are 
contour-milled on this special 
machine. Cams control move- 
ment of head. 
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parts. Previously, these operations were per- 
formed on 75-ton horn presses, equipped with 
special indexing devices, punches, and dies, 
which required about thirty minutes to complete 
an average part. Now, a similar part can be done 
in eight minutes. 

Any part up to 48 inches in diameter and 36 
inches high can be handled on the versatile index- 
piercing machine, which was made by Modern 
Engineering Service Co. The piercing cycle is en- 
tirely automatic, with the exception of manual 
loading and unloading of the work-piece. Dials 
on control panel are connected to an electronic 
counter for pre-setting the amount that the hy- 
draulically operated rotary table is indexed. Any 
number of indexes up to 720 in one complete 
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revolution can be obtained with this set-up. 

The C-clamp type piercing member is hy- 
draulically operated and can be tilted as much as 
30 degrees in a vertical plane to pierce parts hav- 
ing various configurations. Work-pieces fit on an 
expanding arbor type adapter which is mounted 
on the rotary table of the machine. A three-prong 
spider, equipped with rollers, is used to clamp the 
part against the adapter. 

Turbine buckets for the J-57 turbo-jet engine 
are precision investment castings made from a 
corrosion- and _ heat-resistant superalloy—AMS 
5382—which is similar to Haynes Alloy No. 81 
and contains about 54 per cent cobalt, 25.5 per 


Fig. 5. Indexing machine for piercing jet- 
engine rings, shrouds, and similar parts. 
Amount to be indexed is pre-set by dials. 


cent chromium, 10.5 per cent nickel, and 7.5 per 
cent tungsten. To insure accurate machining of 
buckets, they are precisely positioned in shuttle 
blocks by means of Jones & Lamson optical com- 
parators, such as the one seen in Fig. 6. Then, 
while still mounted on the comparator, Cerro- 
bend low melting point alloy is poured around 
the airfoil section—thus forming a matrix which 
securely retains the bucket in the required posi- 
tion during subsequent machining. After machin- 
ing, the matrix alloy is melted by dipping the 
shuttle blocks in hot water (maintained at a tem- 
perature of 200 degrees F.), and the buckets are 
removed. 

Prior to casting the matrix, the root end of the 
bucket is clamped between two manually op- 
erated jaws, and tracing styli are passed over 
the airfoil section of the bucket. Glass plates 
on which the required airfoil contour has been 
etched are carried on the opposite ends of the 
stylus arms. The required and actual contours 
are projected at twenty times magnification on 
the large viewing screen of the comparator, and 
the position of the bucket in the jaws is adjusted 
until the projections coincide. Then a shuttle 
block, which has been precision-ground on all 
four sides to maintain for production requirements 
+0.0001- to —0.0005-inch tolerances, is placed 
over the bucket. Magnetic shields are placed over 
the ends of the block and the matrix is cast. 
The alloy is supplied from a Sta-Warm heater 
(maintained at a temperature of 180 degrees F.) 
into which Cerrobend pigs are placed. 

Production has been boosted by broaching the 
fir-tree serrations in the root ends of the turbine 


Fig. 6. Casting device is pro- 
vided on this optical com- 
parator for pouring low 
melting point alloy around 
turbine bucket held in a 
shuttle block. 
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Fig. 7. Twin-ram, 15-ton, vertical machine 
for broaching fir-tree serrations in root 
ends of turbine buckets. 


buckets. Previously, these serrations were ground 
from the solid. Serrating is done on twin-ram, 
15-ton, 100-inch stroke vertical machines made 
by the Detroit Broach Co. Each machine is 
equipped with two pairs of work-holding fixtures, 
with one pair mounted in front of each ram, as 
seen in Fig. 7. With the bucket-carrying shuttle 
block hydraulically clamped in the first fixture, 
both end surfaces of the bucket root are broached 
as the left-hand ram descends. The block is then 
rotated 90 degrees and placed in the second fix- 
ture for broaching the fir-tree serrations. 

Insert type carbide broaches are used on both 
rams, and good results have been obtained with 
Kennametal Grade K6 carbide. While a ram 
speed of 120 surface feet per minute is possible, it 
has been found more economical from the stand- 
point of tool life to perform the broaching opera- 
tions at 18 feet per minute. At present, tool life is 
in excess of 1200 pieces per grind on the root 
serration and 4000 on the root ends. Vantrol 
5495G, sulphur-base oil, made by Van Straaten 
Chemical Co., is used as the cutting fluid. 

Fir-tree serrations are broached to within 0.015 
inch of the required size. Finishing is done on 
Ex-Cell-O dual-wheel, form-grinding machines. 
Three shuttle blocks are loaded at a time in a 
fixture which automatically feeds into position 
and reciprocates between the two wheels. 

Shroud ends of the turbine buckets are ground 
to the specified contour on a Norton cylindrical 
grinding machine, Fig. 8. Originally, the work- 
holding fixture was of faceplate design with vee 
type locating blocks having yoke-and-screw lock- 


Fig. 8. Shroud ends of tur- 
bine buckets are contour- 
formed on this cylindrical 
grinding machine. The 
rotary fixture accommodates 
sixteen shuttle blocks. 
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ing devices for holding twelve shuttle blocks. 
Production has been boosted by redesigning the 
fixture to accommodate sixteen shuttle blocks 
and by providing universal quick-acting clamps 
for faster loading and unloading. 

Each grinding machine is equipped with two 
vitrified-bond, aluminum oxide abrasive wheels 
24 inches in diameter and of 100 grain size. The 
wheels are diamond dressed to produce the re- 
quired radii and are rotated at 1000 R.P.M., 
while the work-holding fixture is revolved at 250 
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R.P.M. From 0.040 to 0.100 inch of stock is 
ground from the periphery of each bucket, with 
a feed of 0.002 inch per pass. 

One of the most complex machining problems 
encountered in making components for the J-57 
turbo-jet engine was the contour-boring of the 
long turbine shaft which carries the second- and 
third-stage turbine wheels and drives the com- 
pressor. This shaft, which has an over-all length 
of 66 7/8 inches and a maximum diameter of 
9 3/4 inches at the flanged end, is forged from 
AMS 6415 steel and has a hardness of 35 to 40 
Rockwell C. The rough forging weighs 423 
pounds, and the finished shaft, 61.6 pounds— 
necessitating the removal of 361.4 pounds. 

Previously, the rough-, semifinish- and finish- 
boring of the long turbine shaft was performed 
in ten different operations on large standard 
lathes. Roughing required twelve hours; semi- 
finishing, twenty-five hours; and finishing, thir- 
teen and one-half hours—for a total of fifty and 
one-half hours per shaft. Considerable difficulty 
was encountered in trying to maintain the re- 
quired concentricity of the various bores and 
in obtaining the specified surtace finishes. Now, 
all requisites are easily met by performing the 
contour-boring on three Wickes center-drive, 


Fig. 9. Contour-boring of 66 7/8-inch long 

turbine shaft is performed on this special 

center-drive, double-end lathe. The shaft is 
held in four chucks. 


double-end lathes, such as the one shown in 
Fig. 9. Also, the cycle has been reduced to six 
and one-fourth hours per shaft. 

The shaft is clamped by means of four sets of 
jaws contained in two independent and two uni- 
versal chucks. These chucks are mounted on a 
cross-slide which is fed transversely by a Tur- 
chan hydraulic tracing unit and templates to 
produce the desired bore contours. A turret car- 
rying chamfering, facing, and boring tools is 
mounted on the right-hand head, while a boring 
bar is mounted on the left-hand head. Both heads 
are fed longitudinally on fixed center lines. All 
the cutting tools are carbide and are fed hy- 
draulically. 

As much as 1 inch of stock is removed from 
the shaft bores. In rough-boring, from 0.060 to 
0.100 inch of stock is removed in a straight hog- 
ging cut. In semifinishing, 0.800 inch more is 
removed from the 36-inch bottle bore section 
of the shaft in four contour-boring passes. The 
forgings are heat-treated after rough machining 
and stress-relieved after semifinishing. 

It is planned to substitute extruded shafts for 
the forgings. Concentricity of the extrusion can 
be held to 0.094-inch full indicator reading, 
whereas the upset forging required a tolerance 


Fig. 10. Tool marks are removed from bore 

of long turbine shaft by honing on this 45- 

inch stroke, vertical machine with 150-grit, 
aluminum oxide stones. 
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Fig. 11. Flash butt-welder for 
fabricating combustion 
chamber liners from 0.050- 
inch thick by 1.440-inch 
wide, AMS 5540 nickel-alloy 


steel strip stock. 


of 0.250 inch. This closer tolerance will make it 
possible to work with much less machining stock 
(a reduction of 225 pounds), and the rough- 
boring operation will be eliminated. 

The tremendous torque transmitted by this 
long shaft during operation of the turbo-jet en- 
gine makes it imperative to remove tool marks 
in the machined bore. This is accomplished on 
the Barnesdril 45-inch stroke, vertical honing 
machine seen in Fig. 10. Vitrified-bond, alumi- 
num oxide honing stones of 150 grain size are 
used to produce a surface finish of 40 micro- 
inches r.m.s. maximum. Also, the honed surface 
is maintained concentric with the locating sur- 
faces within 0.003-inch full indicator reading. 

Many operating and cost advantages are being 
realized in the applications of numerous welding 
machines by using specially designed modifica- 
tions. Scrap rates are extremely low as the result 
of having all machine settings done by the set-up 
man and checked by a quality control repre- 
sentative. Glass doors on the machine are then 
locked so that the settings cannot be altered by 
unauthorized personnel. Also, hourly tests are 
run on each job. The laboratory maintains a 
record of test results and notifies engineers of 
any trend which could ultimately result in re- 
jections. In this way, corrections for any devi- 
ations are made before scrap conditions develop. 

Initially, three resistance-welding machine set- 
tings are established for each job, and actual pro- 
duction operations are checked to determine the 
setting to be used. Tooling is designed to achieve 
maximum stability of settings combined with a 
minimum of complexity. All the resistance weld- 
ers are built with pre-heat and post-heat devices, 
making it possible to partially heat-treat mate- 
rials during the welding cycle. 

The welding machines are also equipped with 
rapid-response pressure systems, permitting pres- 


sure changes to take place within 0.020 second. 
Voltage and pressure cut-out units are provided 
to lock the machine if the voltage or pressure 
varies beyond pre-set limits. Also, Norgren anti- 
drift pressure regulators are used to insure that 
the pressure will not vary from a particular set- 
ting during a production run. All machines are 
individually attached to a completely isolated 
transformer bank to insure voltage regulation 
within 1 3/4 per cent. 

In conjunction with the extensive automatic 
welding operations, a recovery system has been 
installed to conserve the existing supply of cool- 
ing water. Without such a system, the welding 
machines would require approximately 7,000,000 
gallons of water per month. The recovery system 
has reduced this requirement to about 11,000 
gallons per month by recirculating the water 
after filtering. An evaporative cooler has been 
provided to maintain constant temperature. 

Economical fabrication of high-quality engine 
rings, combustion chamber liners, and similar 
parts is obtained by flash butt-welding on the 
Sciaky machine illustrated in Fig. 11. Thin-wall 
rings that were formerly made by arc-welding 
in thirty to forty-five seconds can be flash- 
welded in two seconds. The parts shown being 
welded are combustion chamber liners made 
from perforated and roll-formed strip stock 
(AMS 5540 nickel alloy steel) 0.050 inch thick 
by 1.440 inches wide. 

This Sciaky flash butt-welder has two trans- 
formers and is rated at 100 KVA, with 440-volt, 
60-cycle current. The part to be welded is 
clamped by hydraulically operated arms. The 
left-hand saddle is stationary, while the one at 
the right travels to bring the blank edges to- 
gether during welding. A combination of water 
and air pressure exerts up to 20,000 pounds per 
square inch to upset and forge the weld area. 
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Complex single-point and form tools of 
carbide are being manufactured at low 
cost. Such tools produce improved sur- 
face finishes and permit the use of 
higher speeds and feeds. 


By N. P. CICI, Facilities Engineer 


Torrance Location, El Segundo Division 
Douglas Aircraft Co. 
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| by Electrical 


Discharge 
Machining 


OR many years, the disintegrator method of 

removing metal by means of an electrical 

spark has been used to remove broken taps, 
drills, or reamers from expensive jigs, fixtures, 
and work-pieces. More recently, a similar prin- 
ciple has been combined with precise control in 
the development of electrical discharge or spark 
machining. 

In electrical discharge machining, intermittent, 
high-frequency discharges are directed from a 
negatively charged tool and through a dielectric 
fluid to the positively charged work-piece. This 
action removes metal by electro-erosion. The 


5 
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Torrance Location of Douglas Aircraft’s El 
Segundo Division has adapted this process to 
the time-consuming and costly production of 
complex single-point and form tools made from 
high-speed steel and carbide. 

Typical carbide-tipped lathe tools formed by 
the electrical discharge method are seen along 
the bottom in Fig. 1, while an experimental 
thread hob produced in this way is shown at 
the top. Special convex, radius-forming, carbide- 
tipped tools made by electrical discharge ma- 
chining are seen at the left and right in Fig. 2, 
while multiple-angle, dovetail, carbide-tipped 
form tools are illustrated in Fig. 3. The high- 
speed steel masters used to plunge cut the 
required form into the negatively charged, brass- 
wheel electrode employed for spark machining 
are shown at the center in Figs. 2 and 3. 

A round nose, carbide-tipped form tool, such 
as illustrated in Fig. 2, formerly was made in 
about eight hours. Now, the tool is produced in 
only approximately two hours by the electrical 
discharge machining method. Material from the 
carbide blank, silver solder bond, and parent 
body metal is removed in one pass. Compared 
with the high cost of making carbide form tools 
by conventional grinding methods, spark machin- 
ing only requires a brass wheel costing approxi- 
mately $15. The average wheel can be used to 
produce from 50 to 80 tools, the exact number 
depending on the operator’s care in redressing 
the wheel. 

Initial attempts by Douglas at electrical dis- 
charge machining made use of a converted tool 


Fig. 1. Experimental thread 
hob (top) and five carbide- 
tipped lathe tools (bottom) 
formed by electrical dis- 
charge machining. 


and cutter grinding machine equipped with a 
standard Elox power pack and a commercial 
brass-wheel electrode, 12 inches in diameter and 
from 3/4 to 2 inches wide. Among the problems 
encountered was the fact that the machine 
spindle was not rigid enough to hold the wheel 
accurately. Also, precision forms could not be 
dressed into the wheel, and the table feed was 
not as constant as required. 

Following numerous tests, the power supply 
unit and controls were applied to a Cincinnati 
No. 2 horizontal milling machine, seen in the 
heading illustration, which provided the greater 
spindle rigidity required. This set-up worked so 
efficiently that a second machine has been in- 
stalled. While all Douglas single-point and form 
tools are not as yet made this way, the two ma- 
chines are being used full time and more and 
more diversified applications are constantly be- 
ing found. With the increasing demand _ for 
higher strength, heat-resistant materials and new 
hard-to-machine alloys to be used in supersonic 
airplanes and guided missiles, electrical discharge 
machining shows even greater promise. 

Master tools, usually made from high-speed 
steel, require approximately four to five hours 
to be ground to the required shape (an exact 
duplicate but inversion of the form to be pro- 
duced on the work-pieces), and set up in a 
holder on the table of the milling machine. Fig. 4 
illustrates the use of a master in plunge cutting 
or skiving a form into the brass wheel mounted 
on the milling machine arbor. The master is kept 
in the holder on the machine table for use in 
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Fig. 2. High-speed 
steel master (center) 
is used to cut form 
in brass wheel for 
producing convex, ra- 
dius-forming tools 
seen at both sides. 


redressing the wheel when required. In redress- 
ing the wheel, stock removal is limited to a 
maximum of 0.005 inch. 

Negative charging of the brass wheel is ac- 
complished by passing electric current through 
the machine spindle and arbor to the wheel. A 
brass wheel on the back of the spindle, Fig. 5, 
picks up the current from brushes wired to 
the power supply unit. With this arrangement, 
arbors can be quickly changed if required. The 
power pack is also wired to the insulated table 
of the milling machine for positive charging of 
the tools to be spark machined. 

Tap switches and control knobs are provided 
on the panel of the power pack to vary the power 


input. Also, a separate control panel is attached 
directly to the machine and serves as a combina- 
tion master control and power additive. Toggle 
switches on this panel are used to connect addi- 
tional condensers to the circuit, thus increasing 
the power input for more rapid metal removal 
in rough machining—with resultant rougher sur- 
face finishes. 

Feed of the milling machine table is accu- 
rately controlled by a servomechanism to pre- 
cisely maintain the required gap between wheel 
and work. Traverse is effected by gearing con- 
nected to a direct-current motor. During spark 
machining, the tools to be formed and the lower 
part of the brass wheel are completely sub- 


Fig. 3. Multiple-angle, dove- 
tail, carbide-tipped form 
tools produced on modified 
milling machine seen in the 
heading illustration. Master 
is in center. 
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merged in dielectric fluid (transformer oil) con- 
tained in a tank mounted on the machine table, 
Fig. 6. This fluid prevents particles from adhering 
to the wheel, flushes the particles away from 
both wheel and work, insures that the electric 
current is not transferred to the tank walls, and, 
being a non-conductor, serves to prevent dis- 
charges until peak energy has been stored in 
the wheel. In emptying the tank, the dielectric 
fluid passes through a filter and into a reservoir 
located at the left of the machine, Fig. 7. A pump 
is provided to recirculate the filtered fluid. Vari- 
ous brass-wheel electrodes are stored in conven- 
iently located racks seen at the right. 

Most of the stock is removed in one pass. How- 


Fig. 5. Brass wheel on back 
of milling machine spindle 
picks up current from the 
brushes and transmits it to 
brass wheel mounted on ar- 
bor of machine. 
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Fig. 4. Master, shown 
mounted in holder 
on table of milling 
machine, is here be- 
ing used to cut re- 
quired form in brass 
wheel to be employed 
for spark machining. 


ever, the final 0.005 inch of stock is removed in 
a finishing pass. During electrical discharge ma- 
chining, both the wheel and work-piece are 
eroded, in the ratio of approximately 3 to 1. In 
other words, the electrode wears about 0.003 inch 
for every 0.001 inch of stock removed from the 
tools being formed. To maintain the wheel con- 
centric about its axis, it is rotated. Stock removal 
rate is dependent upon the power input and 
averages about 0.004 inch per minute. 

Since there is no contact, and therefore no 
pressure exerted by the wheel on the work, elab- 
orate work-holding fixtures are not required. 
Composite steel-carbide tools are clamped with 
sufficient pressure on standard magnetic chucks 
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mounted on the milling machine table. Fig. 8 
illustrates two fixtures set up on a Brown & 
Sharpe adjustable angle magnetic chuck for pro- 
ducing the required compound angles on carbide 


boring bits. All angles are formed with the single 
flat rim wheel. 

In addition to the savings effected and the 
faster production possible, other major advan- 
tages gained with tools formed by electrical dis- 
charge machining are that the tools can be oper- 
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Fig. 6. During electrical dis- 
charge machining, the tools 
being formed and the lower 
part of brass wheel are sub- 
merged in transformer oil. 


ated at higher speeds and feeds, and smoother 
surface finishes have been produced on the work- 
pieces. Also, the tools have a longer life, and close 
tolerances can be maintained with highly repeti- 
tive accuracy. One reason for these advantages 
is that the surfaces of carbide tools formed by 
spark machining have practically no heat checks 
or minute cracks. 

In one instance, carbide tools are being used 
on a Warner & Swasey No. 3 turret lathe to turn 


Fig. 7. filter, reservoir 
tank, and recirculating pump 
are mounted at the left of 
the machine. Storage rack 
for brass wheels is seen at 


the right. 
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Fig. 8. Adjustable angle mag- 
netic chuck holds two fix- 
tures filled with boring bits. 
Flat rim wheel forms re- 
quired compound angles. 


a l-inch diameter shaft made from AISI 4140 
steel bar stock that has been heat-treated to at- 
tain a tensile strength between 180,000 and 
200,000 pounds per square inch. The operation 
consists of turning a 1 1/2-inch long section of 
the shaft to a diameter of 0.750 inch, and another 
l-inch length to 0.500 inch in diameter. With 
conventional ground carbide tools, the operation 
was performed at 920 R.P.M. with a feed rate 
of 0.004 inch per revolution, and the tools had 
to be reground after producing about 65 parts. 
When carbide tools formed by electrical dis- 
charge machining were substituted, the speed 
was increased to 1480 R.P.M. and the feed rate 
boosted to 0.006 inch per revolution. Also, 110 
parts can now be turned before the tools need 
re-forming. 

On another job, speed was increased from 564 
to 920 R.P.M., and the feed rate from 0.004 to 
0.007 inch per revolution. Previously, only 36 
parts could be produced before the carbide tools 
needed regrinding, while now, 84 pieces are 
completed before re-forming. In this operation, 
also performed on a Warner & Swasey No. 3 
turret lathe, AISI 431 stainless steel bar stock, 


3/4 inch in diameter, is turned to a diameter of 
0.240 inch by 1 3/4 inches long. 

A similar stainless steel bar, 2 1/2 inches in 
diameter by 8 inches long, is turned to a di- 
ameter of 2 1/4 inches for a length of 7 inches 
on a Jones & Lamson No. 5 turret lathe. Carbide 
tools formed by electrical discharge machining, 
and fed at the rate of 0.011 inch per revolution 
with the work rotating at 1500 R.P.M., complete 
approximately 176 work-pieces before re-forming 
is necessary. Conventional carbide tools used to 
be fed at the rate of 0.006 inch per revolution 
with a work speed of 504 R.P.M., and only 32 
parts could be finished before regrinding. 

Stainless steel tubes 2 inches in diameter and 
having a wall thickness of 1/2 inch are turned 
to a diameter of 1.730 itiches by 5 1/4 inches 
long on a Warner & Swasey No. 1A turret lathe. 
Spark machined carbide tools can complete 46 
tubes between formings, with the work rotating 
at 684 R.P.M. and the tools fed at the rate of 
0.006 inch per revolution. The number of parts 
previously finished before regrinding the tools 
was only 19. Also, the speed was limited to 218 
R.P.M., and the feed, 0.004 inch per revolution. 
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Martin 
RB-57 


Fig. 1. Exploded view of “garden gate” 

fitting showing frames (A) and webs 

(B). Location of fitting within the fuse- 
lage is shown in sketch at left. 
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Many interesting operations are being performed in the fabrication 

of the “‘garden gate”’ fitting, or center-section spar assembly, for the 

various models of B-57 jet-powered aircraft. Being heavily loaded 

structural members, the spar components are machined from rolled 

aluminum plates, but only after the quality of each plate has been 
ascertained through laboratory tests. 


By RAYMOND H. SPIOTTA 


Associate Editor 


speeds in excess of 600 miles per hour and 

aimed at the destruction of surface mili- 
tary targets is the primary mission of the B-57 
light bomber. Equipped with two Wright J-65 
jet engines, each developing 7200 pounds of 
thrust, the plane has a range of more than 2000 
miles and can operate at a service ceiling higher 
than 45,000 feet. The Glenn L. Martin Co., Balti- 
more, Md., is currently producing this plane in 
quantity for delivery to the Tactical Air Com- 
mand of the United States Air Force. 

One of the most heavily stressed members of 
the airframe is the center-section spar assembly. 
It is shown in the exploded view in Fig. 1. Called a 
“garden gate’ fitting, this assembly is of sandwich 
type construction consisting of two frames A and 
two web sub-assemblies B. When the wings are 
assembled to the fuselage, the ends of the main 
wing spars C are bolted between the projecting 


JR veces in exces tactical bombing at 


Fig. 2. A template having 

rows of small holes outlin- 

ing the contour of the 

frame is placed on top of 

an aluminum slab. Blue 

dye is then sprayed along 
the row of holes. 


ears of the frame members. The location of the 
center-section spar within the fuselage can be 
seen in the sketch of the aircraft in the upper left- 
hand corner in the illustration. 

Frame members are machined from the solid. 
They start off as 4- by 8-foot rolled plates of 
7075-T aluminum. A reinforced sheet-metal tem- 
plate, having a series of small holes punched 
through it to conform to the outline of the part, 
is placed on top of the 4-inch thick plates. Blue 
dye is then sprayed through the holes in the tem- 
plate, Fig. 2, outlining the frame on the aluminum 
plate in rows of blue dots. 

Six specimens, two for each of three tests, are 
cut from the slab before any additional work is 
performed. All the specimens, together with the 
slab, are tagged for identification purposes. The 
samples are laboratory tested to make certain that 
the material will withstand the heavy loads that 
it will be required to bear. 
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Fig. 3. After the frame has 
been outlined with blue dye, 
the slab is placed ona special 
roller-equipped band-saw ta- 
ble and is rough-sawed to the 
marked contour. 


Upon receipt of a satisfactory test report, the brought to blueprint tolerances, except for the 
slab is lifted by a trolley crane and placed on the mounting ears, on a Cincinnati Hydro-tel. 
table of a DoALL band saw, Fig. 3. The table has After being returned to the plant, all surfaces 
been especially constructed to facilitate manipu- adjacent to the four mounting ears are polished 
lation of the work while cutting along the blue _ to a finish of 63 micro-inches r.m.s. to eliminate 
lay-out lines. It is composed of two sections: the any stress-raising surface defects. The frame is 
square table of the machine itself on which ap- then heated prior to straightening. It is lowered 
proximately forty rollers have been mounted and __ into a tank of oil as shown in Fig. 4. The work- 
a crescent-shaped auxiliary table containing ap- piece is soaked in the oil, which is maintained at 
proximately 175 rollers. The entire outline of the a temperature of 220 to 240 degrees F., for a pe- 
frame is roughed out at this point. riod of time ranging from one-half to three hours. 

Finish machining of the over-all contour of the It is then removed and straightened on a Lauto- 
frame is performed out-of-plant. The part is matic hydraulic press, Fig. 5. 


Fig. 4. Each frame is heated 
in an oil bath before under- 
going a straightening opera- 
tion. The oil is kept at a tem- 
perature ranging from 220 
to 240 degrees F. 
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Fig. 5. After soaking in a 

heated oil bath, Fig. 4, for 

one-half to three hours, each 

frame is supported on the 

table of this hydraulic press 
and straightened. 


Two wing-spar fitting holes in each of the four 
ears and the holes to be used for bolting two 
frames together when forming the sandwich as- 
sembly are drilled under size on a Webo radial 
drill press. The frame is positioned and clamped 
on a special work-table that forms the lower part 
of a drill jig, Fig. 6. A rail on either side of the 
table carries rollers that support the bushing 
plate. The plate is rolled away from the drill press 
when the work is being loaded and unloaded, and 
is rolled back in place for drilling. 

When in position for drilling, pins are pushed 
through the bushing plate and engage upright 


Fig. 6. Holes employed to 

bolt two frames together are 

drilled under size. The frame 4 

is clamped to the fixture ta- 3 

ble and the bushing plate is ; 
rolled into place. 


pillars that are bolted to the work-table. One of 
these pillars can be seen at the lower left-hand 
corner of the table. Bushings are provided for 
drilling a total of seventy-six holes. 

The frame is then placed on the table of a 
manually operated, radial type drill press having 
a hinged arm. Holes for attaching the webs are 
drilled in this set-up. A sheet-metal drill template 
is placed over one-half of the work-piece, Fig. 7, 
and the web-attachment holes in that section are 
drilled. Following this, the template is reversed 
and located on the other half of the part. All re- 
maining web-attachment holes are then drilled 
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Fig. 7. After being finish machined, holes are drilled through the frame 
for attaching the web. The template shown being used can be reversed 
for drilling the other half of the part. 


with the “lazy-arm” drill press, bringing the total 
number of holes drilled in this operation to 286. 

After being anodized and given a prime coat 
of zinc chromate, a web sub-assembly is fastened 
to the frame. This is performed in a vertical drill 
and assembly fixture as illustrated in Fig. 8. Two 
heavy steel plates are hinged to the fixture frame 
and can be swung closed on the work. 

The inside faces of these plates contain loftings 
of the area being worked on. Guide holes are pro- 
vided through the plate for locating additional 
holes that must be drilled, and backing plates are 
screwed directly to the loftings to insure accurate 
location. After drilling the required holes with a 
portable drill, rivets are inserted from the reverse 


side of the frame. The assembly is then removed 
from the fixture and the rivets are driven on a 
Chicago Pneumatic riveting machine. 

Two of these frame sub-assemblies are placed 
back to back in a holding fixture on the base of a 
Webo radial drill press, Fig. 9. The under-size 
holes for bolting the frames together are first line- 
drilled and then reamed to size. A surface finish 
of 63 micro-inches r.m.s. is maintained on the 
inside of all these bolt holes to guard against the 
build-up of any local stresses during operation of 
the aircraft. The bolts are then installed and 
tightened to a predetermined torque value. 

The mounting ears are contoured on a Morey 
profiling and milling machine, Fig. 10. A flat tem- 


Fig. 8. Webs and frames are 
drilled in this drill and as- 
sembly fixture. Loftings of 
the component are attached 
to two swinging doors of the 
fixture to insure accurate 
alignment of the parts. 
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Fig. 9. (Right) Drilling and 
reaming holes for bolting 
two frame _ sub-assemblies 
back to back. Hole surfaces 
are held to a finish of 63 


micro-inches r.m.s. 


Fig. 10. (Left) After the center- 
section spar sub-assembly is 
bolted together, the contours of 
the mounting ears are profile- 
milled to size. The profiling 
template is positioned directly 
above the work-piece. 


Fig. 11. (Right) Machining 
the inner surfaces of the 
mounting ears to provide 
adequate spacing between 
. them. The end of the main 
wing spar fits in this space 

between the ears. 
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plate A is supported above the “garden gate” 
fitting B. Two helical plain milling cutters of high- 
speed steel are ganged on the machine spindle. 
Immediately above the cutters, and concentric 
with them, is an anti-friction bearing C which 
serves in the capacity of a follower. Being a hand- 
profiling operation, bearing C must be held in 
contact with the edge of the template by the 
operator as the cutters are fed around the ears. 
Inner ear surfaces are machined to provide 
proper spacing for the ends of the main wing 
spars. This operation is performed on a Kollmann 
planer-miller, Fig. 11. A 14-inch diameter slotting 
cutter having high-speed steel tooth inserts is 


Fig. 12. Sixteen wing-spar fit- 
ting holes are line-bored in 
this set-up on the base of a 
radial drill press. The holes 
are later buffed and checked 
for surface defects. 


rotated at a speed of 60 R.P.M. and is fed into the 
work at a rate of 2 inches per minute. 

Newly machined areas are checked for surface 
discontinuities by means of the Zyglo fluorescent- 
penetrant inspection process. The center-section 
spar assembly is then placed in a boring fixture 
and held in place by four toggle clamps, two at 
each end. The fixture is supported on the base of 
a Webo radial drill press as shown in Fig. 12. A 
total of sixteen wing-spar fitting holes are bored 
in this set-up. 

Finished hole diameters of 1.7500 inches plus 
or minus 0.0001 inch are bored with a single-point 
tool having a carbide cutting tip. The sur- 


Fig. 13. Steel bushings are 
refrigerated to a temperature 
of minus 50 degrees F., caus- 
ing them to shrink 0.001 inch 
in diameter. They are then 
placed on a mandrel and 
quickly plunged home. 
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face of these holes is also required to have a finish 
of 63 micro-inches r.m.s. All of the bored holes 
are buffed, after which they too receive a Zyglo 
fluorescent-penetrant inspection. 

Steel bushings are shrunk-fit into each one of 
the sixteen wing-spar fitting holes. A two-piece 
mandrel is used to facilitate rapid insertion of the 
chilled bushing into the fitting holes. One section 
of the mandrel is passed through the holes from 
behind and locked in place. This leaves a guide 
rod protruding through the hole, as can be seen 
in Fig. 13. 


Precision Casting in 


LOW-COST precision metal casting tech- 
nique utilizing one-piece glass-powder 
molds was recently announced by Corning Glass 
Works, Corning, N. Y. The method, known as the 
Glascast disposable pattern process, follows the 
lost wax investment casting technique in certain 
aspects. However, it eliminates entirely the need 
for investment material and knock-out equipment. 
The lightweight molds are made by dipping a 
wax pattern into a Glascast slurry, coating it with 
coarser Glascast grains, and, after drying the as- 
sembly, dipping and coating it several times to 
build up the mold shell. The assembly is then 
fired (with the wax pattern being removed at the 
same time) and the mold, 1/8 to 1/4 inch thick, 
is ready for casting without further treatment. 


Glass-powder mold 
for precision metal 
casting is produced 
by dipping wax pat- 
tern (top left) in 
Glascast slurry, coat- 
ing with Glascast 
grains, drying, and 
repeating cycle until 
mold shell (right) 
is built up. 


Prior to assembly, the bushings are packed in 
dry ice and acetone and allowed to steep for one- 
half hour. At the end of this time they have been 
brought to a temperature of minus 50 degrees F. 
and have shrunk 0.001 inch on the diameter. The 
mandrel is then slipped into one of the bushings 
and is quickly run over the guide rod projecting 
from the fitting hole—the chilled bushing being 
instantly driven home. Once the bushing has been 
removed from the dry ice, it must be positioned in 
the hole rapidly since it begins to expand im- 
mediately upon contacting the warmer room air. 


Glass-Powder Molds 


The process was developed for casting close- 
tolerance precision parts of high-temperature al- 
loys. The one-piece molds, capable of withstand- 
ing extremely high heat and sudden temperature 
changes, yield blemish-free castings with surface 
finishes of 20 to 40 micro-inches. 

Tight dimensional control of fine definition 
castings is assured by the extremely low thermal 
expansion of the mold material, a 96 per cent 
silica glass powder. Low dimensional change and 
absence of firing shrinkage in the molds enable 
accurate calculation of metal expansion. The 
molds can withstand metal pouring temperatures 
of 3300 degrees F. Metal contraction after casting 
causes the non-contracting Glascast mold to crack 
off, freeing the casting from adhering ceramic. 
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By A. P. HIGGINS 


Plant 2 Works Manager 
Convair, a Division of General Dynamics Corporation 
San Diego, Calif. 


CCURATE repetitive production of un- 
symmetrical work-pieces is usually time 
consuming and requires the services of 

highly skilled workmen unless the machines em- 
ployed are equipped for automatic control of the 
operations involved. Recognizing this principle, 
the Convair management has installed a number 
of machine tools in the machining departments 
which are provided with tracer devices for guid- 
ing the cutters with respect to the work. Machin- 
ing time has been reduced to a minimum and 
semiskilled workmen run the equipment. 


One of the outstanding tracer type machines 
was especially designed for producing spiral cams 
for use on Farnham spar mills. Until several years 
ago, all spar mills of this type were provided with 
flat narrow templates or cams that were attached 
to the sides of the machine bed (adjacent to the 
rails) to control the rise and fall and transverse 
motions of the cutters as they were carried along 
the work by the gantry. The cams had to be as 
long as the spars and were coordinated with them 
on the machine. For large aircraft, spars that are 
50 feet long and longer are not uncommon. The 
spiral cams produced by this new machine are 
only about 2 feet in diameter. 

The spiral cams are mounted on the spar mills 
as shown in Fig. 1 and occupy a comparatively 
small space. The individual cams are stored with 
their drums, and, therefore, a great amount of 
storage space is saved. Each cam is made in sec- 
tions, the sections being fitted halfway around 
the drum. When assembled, the cam sections 
form a continuous spiral. The cams are made in 
a 1 to 2 linear ratio with respect to the spars—in 
other words, for 1 inch of tracer movement along 
the cam surface, the cutter moves 2 inches along 
the spar being milled. 

The machine for milling the cams was Convair 
specified—designed and built by the Farnham 
Mfg. Division, Wiesner-Rapp Co., Inc. A general 


Fig. 1. Spiral cam of the type used to control 
the movement of cutting tools on Farnham 
spar mills in the Convair plant. 


162—MACHINERY, July, 1956 


| 


view of the machine is shown in the heading 


sists of a long bed, upon which is mounted a! 


gantry having a True-Trace hydraulic unit at the 
left for actuating a cutter-head mounted at the 
right. The cam segments are clamped on a rotary 
table (also mounted on the gantry) at the right- 
hand side of the machine, which revolves at a 
peripheral speed of half that of the linear feed of 
the gantry. This then is the method for translat- 
ing rectilinear data to curvilinear data. A close-up 
view of the tracer unit is presented in Fig. 2, and 
of the rotary table in Fig. 3. 

Flat templates about 1 foot wide are mounted 
along the bed, as indicated at A, Fig. 2, to 
construct a duplicate of the edge required on the 
spar for which a cam is to be produced. The total 
length of assembled templates is usually about 
12 feet. However, the machine table is 26 feet 
long and templates can be assembled on the table 
for spars of that length. The template sections are 
accurately set up on the machine by means of 
gages on solid bars that are mounted on the 
front way C, Fig. 2, of the bed. 

Roller B, Fig. 2, of the tracer unit travels 
along the edge of the templates and as the roller 
is moved sideways in accordance with the rise 
and fall of the assembled templates, the cutter 
moves similarly in relation to the circular cam 
segments on the rotary table. At points where a 


long straight section is desired on a spar that 
illustration. The spiral cam making machine con-!: }would necessitate templates having edges placed 


parallel to the sides of the table, it is not necessary 
to provide templates. In such cases, the threaded 
end of the micrometer D, Fig. 2, is contacted 
against a flat surface on the tracer housing, and 
this prevents inward movement of the tracer unit. 
The cutter then produces a concentric circular 
surface as the work revolves past it. The tem- 
plates are fastened to the machine table by handy 
clamps that are quickly secured and loosened. 

The method of mounting the cam segments on 
the table will be apparent from Fig. 3. Three 
quickly actuated clamps hold each segment se- 
curely. While one segment is being milled, the 
opposite segment is loaded on the table so that 
the cut can be continuous, even though four or 
five segments are required for a complete cam. 

A helical type milling cutter with two carbide 
blades is employed, the cam segments being made 
of aluminum alloy. The cutter is 2 inches in 
diameter and runs at 3600 R.P.M., although 
speeds up to 7200 R.P.M. are obtainable. The 
work on the table revolves at a speed of 15 to 18 
inches per minute. Mist coolant is supplied to the 
cutter and work by Norgren equipment. 

Straight cams, of the type formerly used ex- 
clusively on Farnham spar mills, can also be pro- 
duced on this machine. In such operations, tem- 
plate sections are mounted on the table in the 
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same manner as in milling spiral cams. However, 
the long cam to be produced is mounted along 
flat surface C, Fig. 2, at the front of the machine 
bed, and the cutter is positioned along the back 
edge of the part. 

With the Farnham machine, complicated spiral 
cams can be produced in eight hours, whereas 
weeks were formerly required in making the cams 
principally by hand. At that, the handmade cams 
were seldom satisfactory. 

Another unusual machine is the Opticopy verti- 


cal milling machine illustrated in Fig. 4, which 
is manufactured by Kearney & Trecker Machine 
Tool Co. This machine is equipped with 
a tracer device having an electric eye that “ob- 
serves’ a flat template or pattern mounted be- 
neath the glass which forms the top of table A. 
This table is attached to the front of the regular 
machine table. The electric eye is carried by arm 
B. As the template is moved under the electric 
eye when the milling machine table is fed longi- 
tudinally, the eye actuates electrical equipment, 


Fig. 2 (Above left) View of the 

tracing unit on the machine 

shown in the heading illustra- 

tion, which controls the opera- 

tion of the cutter in producing 

spiral cams of the type seen in 
Fig. 1. 


Fig. 3. (Above right) Segments 
of the spiral cam are milled while 
mounted on a rotary table on 
right-hand side of cam miller 
shown in heading illustration. 


Fig. 4. (Left) Opticopy milling 
machine on which the move- 
ments of the work-table are elec- 
tronically controlled by the com- 
bined use of a template, electric 
eye, parallel ray light source, and 
rotating aperture. 
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Fig. 5. (Right) Vertical milling 

machine equipped with a hy- 

draulic tracing unit for accu- 

rately controlling movements of 

the cutter in profiling operations 
on intricate parts. 


Fig. 6. (Below) Turret lathe op- 

eration in which a_ hydraulic 

tracer unit governs the in and 

out movements of the cutting tool 

in producing a contoured work- 

piece. “Throw-away” carbide 
cutters are used. 


causing the table to move in and out in accord- 
ance with the outline of the pattern. Simple 
drawings showing the outline of the work can be 
used as a pattern. Plate-glass photographic nega- 
tives, to which an opaque has been applied to 
emphasize the outline of the work, are used for 
the same purpose. Templates may be as thick as 
1 inch. 

When the photograph, Fig. 4, was taken, the 
work consisted of a drive-support fitting of 7075- 
T6 aluminum alloy on which stock is milled 
away on the inside of the part in two settings of 
the work so as to leave a narrow rib in the ap- 
proximate center. The tolerance on the rib thick- 
ness is plus or minus 0.010 inch. However, parts 
are customarily milled with this equipment ac- 
curate within 0.003 inch. 

Routing operations of various types are per- 
formed on the Morey vertical milling machine 
shown in Fig. 5, which is also equipped with a 
True-Trace hydraulic tracing head. In the par- 
ticular operation shown, a solid aluminum 7075 
block 1 1/2 inches thick is milled to sections as 
thin as 1/16 inch. Two templates can be seen on 
the tracer table at the right. The stylus of the 
tracing head is moved around the one template, 
as shown, for milling the exterior surface of the 
part. It is then moved along the inside of the tem- 
plate at the right to mill the inside surface of the 
work-piece. With such a set-up there is no danger 
of accidentally gouging out more stock from a 
work-piece than is desired. 

A considerable variety of work is handled by 
the Jones & Lamson turret lathe illustrated in 
Fig. 6, which is set up for turning eye-bolts 
made of Hy-Tuf steel. When being machined, the 
material has a tensile strength of between 160,000 
and 170,000 pounds per square inch and is later 
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heat-treated to obtain a tensile strength of 
240,000 pounds per square inch. The operation is 
particularly severe on the cutter, and for this 
reason “throw-away” carbide cutters are em- 
ployed. This eliminates the necessity of frequent 
cutter sharpening and also resettings of the tool- 
holder. A mirror enables the operator to clearly 
observe the movement of the stylus along the 
back side of the template. The latter can be seen 
supported on the centers of slides attached to 
the under side of the overhead tracer-unit arm. 


3) 


Prod uction 


By J. L. McGINNIS 

jistant Works Mana, 

Jack & Heintz, Inc 
sland, Ohio 


Orders for aircraft components may vary from a few to many 

thousands. Outstanding examples of versatile equipment and 

ingenious tooling employed to permit economical production 
of such varied requirements are here described. 


IRCRAFT components manufactured by 
Jack & Heintz, Inc., Cleveland, Ohio, in- 
clude electrical, hydraulic, or mechanical 
devices designed to generate, control, or apply 
power. The company produces approximately 


50,000 major aircraft units annually, involving as 

many as 100 models of starters, inverters, genera- 

tors, motors, actuators, and similar products. 
Constant improvement in product design and 


fluctuations in military requirements result in or- 
ders ranging from a few to many thousands of a 
particular component. This production headache 
is aggravated by the complexity of the units. For 
example, a representative generating unit, weigh- 
ing only 53 pounds and occupying less than 1 
cubic foot of space, consists of eight major sub- 
assemblies and more than 2200 component parts. 
The manufacture of this generator requires 1660 
operations involving 75 machine tools as well as 
forging, heat-treating, plating, painting, and in- 
spection equipment. In addition, more than 1200 
special-purpose jigs, tools, dies, and test fixtures 
are required. 

Economical output of short-run as well as mass- 
production requirements for so many different 
parts demands creative thinking on the part of 
tool and process engineers, and the use of multi- 
purpose machines whenever possible. Outstand- 
ing examples of such versatile equipment and in- 
genious tooling are described in this article. 

Where the quantity of armature and field lami- 
nations, starter clutch plates, or similar parts for a 
particular order does not justify the cost of an ex- 
pensive progressive die, such parts are produced 
economically with a segmental die on the V & O 
rotary indexing, 5-ton notching press, see Fig. 1. 
The number of teeth notched or holes pierced 
per stroke varies with the size and design of the 
part. For example, in producing a starter clutch 


Fig. 1. Small-lot production of starter 

clutch plates is economically performed on 

this indexing notching press by the use of 
a segmental die. 
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plate from a phosphor-bronze blank, 5 inches in 
diameter by 0.016 inch thick, five holes are 
pierced and four teeth are notched per press 
stroke. Since this plate contains 100 holes (0.090 
inch in diameter) and 80 teeth (of 16/21 diame- 
tral pitch), twenty press strokes are required to 
complete the part. Press speed is variable from 
250 to 750 strokes per minute. 

The blank is located by a pilot-pin on the work- 
holding fixture, and driven by a key entering a 
notch in the blank bore. A roller gear, worm type 
driving arrangement transmits intermittent mo- 
tion to the fixture. Change-gears regulate the 
number of indexes. Segmental dies of the type 
shown can be made for less than 10 per cent of 
the cost of progressive dies. 

Typical of the many inexpensive dies made at 
Jack & Heintz for low-production requirements is 
the one shown in Fig. 2. This temporary die set 
was designed to form and draw radio noise filter 
bases for generators from 0.093-inch thick, AISI 


1010 steel blanks. Initial requirements were for 
only eleven bases. In two succeeding months, 120 
more bases were produced, but future require- 
ments were uncertain. A cost estimate for making 
a conventional hardened and ground die for 
stamping this part amounted to $1800. However, 
the low-cost temporary die set illustrated was 
made for only $300. 

All parts of the temporary die were made from 
AISI 1018 cold-rolled steel, left unhardened and 
unground. The punch and die were cut to the re- 
quired shape on a DoALL band-sawing machine. 
The die is secured to a universal die-holder, and 
the punch is held above a support plate by three 
standard stripper bolts. Two standard 1/2-inch 
diameter dowels, projecting from the top surface 
of the support plate, pass through holes drilled in 
the punch and enter holes sunk in the die to draw 
two ears to a height of 3/8 inch on each blank. 
The support plate also serves as a pressure pad 
during drawing. A standard rubber stripper is 
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mounted on the under side of the support plate by 
a stud, washers, and a nut. 

Costly, time-consuming operations were pre- 
viously required in cutting the helicoidal engag- 
ing surfaces on the faces of aircraft engine starter 
jaws. Production of these so-called “spiral-jaw” 
clutches was further complicated by the number 
of different designs required to suit various types 
of starters. The number of “teeth” ranges from 
three to twelve, and some jaws are made in 
both right- and left-hand styles for clockwise or 
counter-clockwise rotation. Because of the high 
shock loads to which the jaws are subjected dur- 
ing operation, they are made from AISI 4620 steel 


Fig. 2. Low-cost temporary 
die set for forming and draw- 
ing radio noise filter bases 
for generators from 0.093- 
inch thick steel blanks. 


forgings. Previous methods of manufacture re- 
quired several machines and operators to rough- 
and finish-face the forgings, and then rough- and 
finish-generate the rise of the jaw teeth on milling 
machines. 

Now, the contoured engaging surfaces on the 
starter jaw teeth are generated in one automatic 
cycle on a standard Fellows gear shaper, Fig. 3, 
with one operator attending four machines. The 
shaper is equipped with a standard face gear at- 
tachment, riser blocks, and an electrical timer 
which controls the number of teeth to be cut on 
each part. By means of the face gear attachment, 
rotation of the vertical work-spindle on the stand- 


Fig. 3. Shaper equipped with 
a standard face gear attach- 
ment has been modified to 
generate helicoidal surfaces 
on engine starter jaws. 
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ard machine is translated through change-gears 
and a worm and worm-wheel to rotate the work 
slowly about its horizontal axis. The cutter-spin- 
dle is locked to prevent rotation, but is recipro- 
cated by a crank mechanism. 

A cam mounted at the upper left on the ma- 
chine, Fig. 4, makes one complete revolution for 
each tooth required on the starter jaw and moves 
the saddle and cutter-spindle toward the work- 
piece at a predetermined rate. For the three- 
tooth starter jaw shown, the cutter-spindle is 
reciprocated at the rate of 550 strokes per minute 
and the work rotated to give a feed of 0.002 inch 
per stroke. When the interruption in the cam 
periphery passes the follower-block, the saddle 
and cutter-spindle return to their starting posi- 
tions. Approximately 1/16 inch of stock is re- 
moved from each forged tooth surface, and the 
three teeth on this particular starter jaw are com- 
pleted in a six-minute automatic cycle. The timer 
automatically stops the machine at the comple- 
tion of the cycle. 

Machining is done with a single-point cutting 
tool, but nine tools are equally spaced around 
the periphery of the cutter. When one tool be- 
comes dull, after machining four or five starter 
jaws, the operator indexes the cutter 40 degrees 
to present a sharp cutting edge to the work. Each 
work-holding fixture is designed to accommodate 
several different starter jaws. However, a cam and 
cutter are required for each size jaw. Savings re- 
sulting from this improved method paid for the 
modified gear shaper in less than a year. 

Holes previously drilled in one end of genera- 
tor housing plates on Natco multiple-spindle ma- 
chines are elongated into slots by means of the 
unique set-up illustrated in Fig. 5. The slots are 


Fig. 5. Slots for quickly at- 
taching generator to but- 
tons on airplane are pro- 
duced with a multiple-spindle 
cutter-head and fixture. 


Fig. 4. Cam and follower (mounted at up- 
per left on machine seen in Fig. 3) move 
the saddle and cutter-spindle toward the 


work-piece at a predetermined rate. 


.. 
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Fig. 6. Tooling employed on single-spin- 

dle, automatic chucking machine for 

producing cast-iron pulley end-bells in a 
four and one-half minute cycle. 
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used for quickly attaching the generator to but- 
tons permanently secured to the airplane engine 
mount. In this slotting set-up, a multiple-spindle 
cutter-head is mounted on the Cincinnati hori- 
zontal milling machine, with each cutter-spindle 
rotated at 680 R.P.M. by gears from the main 
spindle of the machine. 

The generator housing plate is placed in a 
special fixture mounted on the milling machine 
table, locating from one of the holes previously 
drilled in the plate. When the work-piece has 
been clamped, the machine table is fed trans- 
versely so that the end-mills enter the holes pre- 
viously drilled. Then, the generator housing plate 
is rotated by means of a handwheel provided on 
the fixture. Various generator plates and housings 
require from four to twelve quick-mounting slots, 
but they can all be milled with the same cutter- 
head simply by using the necessary number of 
end-mills. Also, after completing the slotting op- 
erations, one end of each slot is back spot-faced 
by changing the tools in the same head. A produc- 
tion of fourteen generator housings per hour can 
be obtained from a single machine. 

Medium-run lots of numerous aircraft compo- 
nent parts are economically produced on Warner 
& Swasey No. 1 AC single-spindle, automatic 
chucking machines such as the one seen in the 
heading illustration. On such machines, ease and 
speed of set-up are combined with fast automatic 
operation. A five-sided turret and both front and 
rear cross-slides permit a wide variety of tooling 
arrangements to meet diverse production require- 
ments. Permanent cams for the turret and cross- 
slides make changes unnecessary. A pentagonal 
control drum on each machine is equipped with 
adjustable trips for the selection of feeds, spindle 
speeds, and length of cutting stroke. Also, the se- 
lector drum can be set up for skip indexing to 
shorten the cycle time on jobs not requiring the 
use of all turret tooling stations. Accessibility to 
the set-up controls and tools permits complete 
change-over of a machine in six hours or less. 

The tooling employed on one single-spindle, 
automatic chucking machine for producing cast- 
iron pulley end-bells is illustrated in Fig. 6. After 
chucking the casting at the first position (grip- 
ping the part on its 1 5/8-inch diameter bore by 
means of three jaws ), the automatic-cycle button 
is depressed. With the work rotating at 340 
R.P.M. (240 feet per minute), a multiple tool- 
head on one side of the pentagonal turret is ad- 
vanced at the rate of 0.005 inch per revolution. 
The same feed rate is used for all operations in 
producing this part. This head carries a single- 
point tool and twist drill for rough-turning the 
hub and spot-drilling the bore. 

A second multiple tool-head on an adjoining 
turret face is then automatically indexed into the 
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Fig. 7. Universal inert-gas 
arc-welding machine _pro- 
vided with four tungsten 
electrode holders to join 
several stator lamination 
stacks simultaneously. 


second cutting position. The work speed is auto- 
tomatically reduced to 138 R.P.M., providing a 
cutting speed of 300 feet per minute on the bell 
periphery. A single-point tool, a chamfering tool, 
and a twist drill are mounted on this head. Two 
single-point tools on the front cross-slide are fed 
into the work simultaneously to rough-face the 
flange and hub. Both cross-slides always feed at 
the same rate as the turret. Either front or rear 
cross-slide can be operated with any selected tur- 
ret face or while the turret is dwelling. 

Work speed is increased to 248 R.P.M. for fin- 
ish-turning the periphery and hub of the casting 
at the third position. Also, a 15-degree taper is 
formed at one end of the bore. The flange and 
hub are finish-faced at the fourth position, with 
the flange facing tool mounted on the rear cross- 
slide. An under-cut is also formed and faced at 
this position. Two tools are mounted on another 
turret multiple head at the fifth and final position 
for chamfering the hub and bore. Machine cycle 
time for this part is about four and one-half min- 
utes, and one man operates two machines. 

Considerable savings have been obtained in 
stacking stator laminations by employing a uni- 
versal inert-gas arc-welding machine, Fig. 7, 
equipped with from one to eight Linde Heliare 
heads. The number of heads used depends on the 
design of the generator, alternator, inverter, or 
other aircraft component for which the stator 
laminations are being assembled. Previously, the 
lamination stacks were assembled by pressing 


into spun cans, riveting, or bonding. All of these 
former methods were much more costly and time 
consuming. 

Now, stator laminations are placed on a steel 
arbor and pressed together to obtain the specified 
stack height. The arbor has a copper base and 
threaded top, over which a C-washer and nut are 
placed. From four to eight stator assemblies are 
placed on the vertical arbor and welded simul- 
taneously, the number depending on the stack 
heights. Copper separators are placed between 
adjoining stacks. Then, the assembly is mounted 
in the universal welding machine, a cover is low- 
ered for operator protection, and the automatic 
cycle is initiated. 

In the set-up shown, six stator assemblies—each 
containing 156 laminations, 0.014 inch thick—are 
welded at a time, making four equally spaced 
welds along each stack. Non-consuming tungsten 
electrode arcs are used. Since no flux or filler 
metal is employed, inclusions in the welds are 
minimized and there is no spatter. Heat-affected 
zones are narrow, and the beads produced are 
very smooth and within 0.030 inch of the desired 
1/16-inch penetration. Welding is performed at 
up to 300 amperes and 20 volts direct current, 
with argon as the inert shielding gas. Rate of 
traverse of the air-actuated electrode holders is 
adjustable, with an average speed of 20 inches 
per minute. The stroke of the holders is also ad- 
justable up to a maximum of 18 inches. 

(Concluded on page 203) 
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Photo, Aircraft Engine Division of Ford Motor Co. 


Machine shop operations in turning 
out components for jet engines that 
propel many different types of 
fighter planes and which are now 
being planned for application to 
huge transports—operations in a 
plant that has earned a reputation 
for high-grade welding and ma- 
chining of fabricated parts 


| 
Vice-President — Manufacturing 
Ryan Aeronautical Co. 
| ‘ 
i 
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EN THOUSAND pounds of thrust is the 

rated capacity of the Pratt & Whitney Air- 

craft J-57 jet engine which has been widely 
adapted for military planes and which has now 
been selected also for driving 100-passenger trans- 
ports. When a plane equipped with this type of 
engine flies at the speed of sound, the engine de- 
velops the equivalent of 20,000 H.P. If an after- 
burner is used for greater performance, 30,000 
H.P. is developed—sufficient power to drive a 
10,000-ton warship. 

Engines of such power must be built of compo- 
nents made from materials of the highest quality 
and machined to close tolerances. The Ryan Aero- 
nautical Co., San Diego, Calif., has been an im- 
portant producer of major components for these 
engines, including such parts as compressor and 
turbine cases, flame-holder and combustion cham- 
ber weldments, afterburner ducts, and engine 
mounting cases. 

More precision machining operations are nec- 
essary on J-57 engines than on any previous jet 
engines, and 75 per cent of Ryan’s work in pro- 
ducing the components consists of machining. 
Even sheet-metal “skins,” which, in combination 
with flanges, make up the various casing compo- 
nents, must be precisely formed and accurately 
machined because all main sections are butt- 
welded together in the final assembly of the en- 
gine parts. 

Some of the most dramatic machining opera- 


Fig. 1. H-rings awaiting 
finish machining in ver- 
tical turret lathes. These 
rings weigh 487 pounds as 
rough forgings and only 
90 pounds when finished. 


tions are performed on forged H-rings, such as 
seen in Fig. 1, which weigh 487 pounds in the 
form of rough forgings. After nine hours of ma- 
chining—performed in ten operations—the rings 
weigh only 90 pounds, a total of 397 pounds of 
metal having been removed. Cuts as wide as 3/4 
inch are taken to a depth of 0.008 inch on the 
high-temperature alloy at a speed of approxi- 
mately 475 feet per minute. The H-ring and all 
other flanges used on the jet-engine cases are 
made of No. 410 stainless steel. 

The manner of forming a skin for an engine 
case to two diameters with a tapered section, from 
a cylindrical weldment, is illustrated in Fig. 2. 
The skin is normalized after welding. The form- 
ing operation is performed on a hydraulic press 
equipped with a segmental punch. The segments 
expand outward horizontally after the punch has 
been lowered into the work to the proper position. 
The arrangement of the punches will be apparent 
from Fig. 3. The material from which the skin is 
fabricated is No. 310 stainless steel, 0.060 inch 
thick. When the case comes from the press, the 
diameters must be to size within 0.010 inch. The 
operation is performed cold on the thin sheets of 
material. 

After the forming operation, the case is turned 
to length on a Bullard vertical turret lathe set up 
as illustrated in Fig. 4, the length of the part be- 
ing held to size within 1/32 inch. The skin is then 
welded to a cylindrical section on the Taylor-Win- 
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Fig. 2. (Left) Thin skin 

for jet-engine case which 

is formed as shown from 

a cylindrical weldment by 

the use of an expanding 
punch. 


Fig. 3. (Right) IMlustra- 
tion showing construction 
of segmental punch used 
in the operation seen in 
Fig. 2 to produce skins of 
two diameters from a 
cylindrical weldment. 


‘ig. 4. (Left) Trimming 

one end of a thin skin sec- 

tion on a vertical turret 

lathe prior to butt-welding 

the part to another cylin- 

drical skin, as illustrated 
in Fig. 5. 
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field seam welder shown in Fig. 5. The same proc- 
ess is employed in welding the flanges to both 
ends of the part. After the welding operations 
illustrated, holes are pierced around the skin and 
stainless-steel bosses are welded in the holes. The 
flanges are then turned and faced on both ends 
with the work set upon Bullard vertical turret 
lathes. The location of the boss holes and the 
flange dimensions are held within plus or minus 
0.005 inch. 

When the H-rings seen in the foreground of 
Fig. 1 have been turned and faced on a Bullard 


Fig. 6. End-milling opera- 
tion in which stock is re- 
moved from the jace of a 
flange for lightening pur- 
poses, with bosses remain- 
ing to receive the engine 
mount supports. 
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Fig. 5. Skins are welded 
together and flanges at- 
tached to the ends of the 
skin sections by seam 
welding, arranged on ma- 
chine as here shown. 


vertical turret lathe, stock is removed from the 
face of one flange in such a manner as to leave 
thick sections or bosses at eight points around 
the periphery of the part. This operation is per- 
formed by end-milling on the Kearney & Trecker 
milling machine shown in Fig. 6. The centers of 
the bosses must be located as specified within 
plus or minus 0.005 inch. The bosses are first 
scribed on the part and the operator is responsi- 
ble for facing along the scribed lines. The op- 
eration is complicated somewhat by the fact that 
the inside of the flange rim is eccentric with re- 
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Fig. 7. Radial drilling ma- 
chine employed for driil- 
ing a total of 200 holes in 
the opposite flanges of a 
narrow jet-engine com- 
ponent which consists of 
an H-ring, skin, and flange. 


spect to the periphery so that the rim thickness 
varies around the part. The bosses provide a sur- 
face for attaching engine mount supports. In the 
various turning and facing cuts on the H-ring, 
care must be observed to avoid removing too 
much material at one time as that would cause 
distortion. 

After the H-ring has been assembled to a short 
skin and a narrow flange is welded to the op- 
posite end of the skin, the unit is delivered to the 
Carlton radial drilling machine illustrated in 
Fig. 7 for drilling and reaming holes in both 
flanges. A total of 120 holes are drilled and reamed 
in the face of the H-flange by the use of detach- 
able drill-bushing holders, and eighty holes are 
drilled in the opposite flange. Hole-center dis- 
tances are held within plus or minus 0.002 inch. 
An American radial drilling machine, employed to 
drill and ream eight holes of 5/8 inch diameter 
in bosses welded to the thin skin of this assem- 
bly, is illustrated in Fig. 8. The rotatable work- 
holding fixture is designed for convenient index- 
ing and accurate locking in the proper drilling 
and reaming locations. 


Fig. 8. Another radial drilling machine used 
for drilling eight important holes in stainless- 
steel bosses that have been welded to the thin 
skin of a jet-engine component. 
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Fig. 9. Heavy cuts are 
taken in this boring mill 
set-up through the use of 
“throw-away” carbide tool 
bits, although brazed tool 
bits were being used when 
photograph was taken. 


A turning, boring, and facing operation on a 
typical component is being performed on the 
King vertical boring machine shown in Fig. 9. 
Semifinishing cuts are taken within an accuracy 
of 0.005 inch. Heavy cuts are taken at high speed, 
and, although the photograph shows conventional 
carbide tools being used, “throw-away” carbide 
tool bits are now actually being employed. With 
the “throw-away” bits, it is not necessary to re- 
move the tool-holders from the machine and so 
setting up holders has been eliminated, saving a 
considerable amount of time. Resharpening of 
cutters has also been eliminated, and the practice 
of using the “throw-away’” carbide tips has proved 
most economical. 

Four self-contained Magna drill heads on the 
machine in Fig. 10 are employed to produce 
eighty holes of 17/32 inch diameter around the 
flange of the case shown. Four holes are drilled 
simultaneously, the work being indexed twenty 
times during the operation. The base of the ma- 
chine and the work-fixture were designed by 
Ryan tool engineers. 

The Cincinnati Hydro-tel milling machine seen 


Fig. 10. Eighty holes are drilled around the 
flange of a jet-engine component by this spe- 
cial machine which is equipped with four 
drilling heads that are used simultaneously. 
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Fig. Il. (Left) lydro-tel 
operation in which forty-four 
lugs are cut around flanges 
of a jet-engine component, 
four flanges being milled 
simultaneously. 


Fig. 12. (Right) Five 
cuts are taken at one 
time with this unique 
set-up on a vertical 
turret lathe equipped 
with a Bullard Man- 
Au-Trol. 


in Fig. 11 is employed for producing eleven lugs 
around the peripheries of four flanges of one en- 
gine part. A total of forty-four lugs are produced 
by a long side milling cutter as the stylus of the 
tracing head at the right of the machine follows 
the contour of a flat template. 

Five tools mounted on one side of the square 
turret of a Man-Au-Trol-equipped Bullard verti- 
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cal turret lathe, as seen in Fig. 12, completely 
machine the flange of a component with two set- 
tings of the turret. Only one tool is used on the 
second setting. The machine is equipped with a 
hydraulic chuck, and the operation is completely 
automatic through the use of the Man-Au-Trol. 
With the latter equipment, the time for the opera- 
tion is forty-five minutes, whereas without the 
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Fig. 13. (Right) Another 

turning, facing, and boring 

operation performed on a 

vertical boring mill in which 

the two tool-heads are used 
at the same time. 


Man-Au-Trol two hours was required for doing 
the work. 

Two heads on the King vertical boring machine 
illustrated in Fig. 13 are employed simultaneously 
for performing turning and facing cuts on a cas- 
ing flange. After semifinishing, the weldment is 
normalized and then returned to the same boring 
machine for the taking of finishing cuts. 


Fig. 14. (Left) Two 
machines arranged 
for drilling eighty 
holes simultaneously 
around the flange of 
a jet-engine assembly. 
Cobalt drills are care- 
fully inspected before 
installation to insure 
a satisfactory job. 


The machines shown in Fig. 14, built by the 
Michigan Drill Head Co., are both used for drill- 
ing eighty holes simultaneously in an assembly. 
The holes are 5/16 inch in diameter. Precision- 
ground cobalt drills are employed, and they are 
carefully inspected prior to installation on the 
machine because a faulty drill could necessitate 
scrapping of a part. 
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Integrally stiffened skins, 
solid titanium propeller 
blades, and jet - engine 
rings are some of the air- 
craft parts recently pro- 
duced at A. O. Smith by 
contour rolling—a unique 
and economical method 
of distributing metal. Pre- 
cision forging, advanced: 
welding processes, and 
carefully controlled heat- 
treatment methods are 
also used. 


: 
of Resistant 
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Fig. 1. Front view of spe- 
cial contour rolling mill 
shows 30-inch diameter 
pressure-roll which can be 
adjusted vertically. 


IGHER speed aircraft and missiles are 

increasing the demand for stronger and 

more heat-resistant metal structures 
without sacrificing lightness. Maximum strength- 
to-weight ratio depends on judicious selection of 
materials and ingenious design. Also, economy 
depends on optimum utilization of raw material, 
with necessary stock removal held to a minimum. 
Extensive use of materials such as stainless steels 
and titanium alloys, having greater strength at 
elevated temperatures, makes minimum stock re- 
moval more of an economy factor than has been 
the case with aluminum or magnesium. 

The Aeronautical Division of A. O. Smith Cor- 
poration, Milwaukee, Wis., has perfected a 
unique process for economically displacing metal 
to provide strong, light parts requiring practically 
no subsequent machining. Called contour rolling, 
the process is sometimes combined with preci- 
sion forging, welding, and heat-treating to fabri- 
cate various aircraft components. 

In contour rolling, a special mill—seen in the 
heading illustration—having a large adjustable 
pressure-roll mounted above a flat reciprocating 
platen is used. A die having the desired impres- 
sions, whether they be serrations, ribs, or other 
configurations, is mounted on the platen. As the 
die passes under the roll, heated metal clamped 
to the die is flowed into the impressions. The mill, 
rated at 1800-ton capacity, was designed and 
built by A. O. Smith Corporation for the Air 
Force. 

All malleable structural metals can be contour 
rolled, including steel, magnesium, aluminum, 
and titanium. Surprisingly, steel can be contour 
rolled faster than the other metals. This is be- 
cause titanium and aluminum are more resistant 
to deformation at their respective forging tem- 


peratures, while steel can be heated to higher 
temperatures and made more plastic. On the ex- 
isting 1800-ton mill, parts up to 27 inches wide 
by 60 inches long can be rolled. Reductions as 
high as 87 per cent have been obtained, with an 
average of 50 per cent. 

The pressure-roll, which is 30 inches in diam- 
eter, is supported in bearings which are mounted 
in a head, Fig. 1, that can be moved up or down 
in controlled increments to permit making sev- 
eral passes, when required. In operation, the roll 
is raised to clear the heated metal as the platen 
moves to the rear. On the return stroke of the 
platen, the roll is lowered onto the clamp, and 
the material flows into the cavities of the contour 
rolling die. 

Part thickness is precisely controlled by 6- 
inch wide “spanks”—hardened and ground rails 
mounted along both sides of the die, on which 
the roll bears to maintain the desired clearance 
between roll and die. Thus far, 0.050-inch thick 
steel is the approximate minimum finished part 
size that has been processed because of the rapid 
increase in pressures required to roll thinner 
sections. 

For most parts, only one pass of the die beneath 
the roll is required. Work-pieces requiring trans- 
verse configurations must be completed in one 
pass. However, on certain products, depending 
on the material and amount of reduction desired, 
as many as four passes have been made—reheat- 
ing the metal between each pass or lowering the 
roll between passes with one heat. To produce 
integrally stiffened aircraft skins, investigations 
are being conducted to determine the height of 
rib that can be contour rolled on specified thick- 
nesses of material. In one instance, starting with 
a 1/4-inch thick slab of steel, ribs 1/4 inch high 
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by 3/32 inch wide were formed on a 1/10-inch 
thick base. 

The contour mill has an all-mechanical drive, 
power being transmitted by means of a V-belt, 
gear transmission, camshaft, and rocker arm lo- 
cated at the rear of the mill, Fig. 2. Linkage re- 
ciprocates the platen through a 6-foot stroke at 
a speed of 180 feet per minute. An air-operated 
disc clutch is provided for disconnecting the 
drive. Cams, linkage, and air-actuated eccentrics 
permit vertical adjustment of the roll. 

While the pressure-roll was originally power 
driven, it has been found that better results are 
obtained with it serving as an idler. However, an 
air motor is provided to rotate the roll for lubri- 
cation purposes. The reciprocating platen on 
which the die is mounted slides on a flat bed that 
is supplied with high-pressure lubrication and 
plastic interfaces to prevent galling. 

Good die life has been encountered—thousands 
of steel propeller components being made on a 
single die made from AISI 4340 steel. A smooth 
working surface is maintained on the roll by re- 
surfacing periodically. In resurfacing, the end 
areas of the roll which contact the spanks are 
turned down, and hardened chromium-nickel 
steel rings are shrunk fit into place. A powdered 
graphite lubricant suspended in a slurry of kero- 
sene, water, or oil is sprayed or swabbed on the 
die during contour rolling. 

Contour rolling has been used by A. O. Smith 
since World War II to produce steel propeller 
blades, landing gears, engine mounts, bulkheads, 
and other aircraft parts. Many of the parts were 
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Fig. 2. Reciprocation of 
platen on contour rolling 
mill is obtained by link- 
age connected to the me- 
chanical drive located at 
the rear of the mill. 


previously machined from aluminum, and have 
been redesigned to contour-rolled weldments. 
Fig. 3 illustrates the individual parts of a typical 
steel propeller blade, and.the major sub-assem- 
blies (right) prior to being joined by lateral 
flash-welds. This particular blade, 20 inches wide, 
is subsequently assembled into a propeller over 
19 feet in diameter. Each blade is fabricated from 
sixteen structural components and incorporates 
fourteen flash-welds and one fusion-weld. The 
sequence of operations involved in producing a 
typical edge section is seen in Fig. 4. Processing 
starts with a round bar, followed by two pre- 
forges, a splash forge, contour rolling, and fold- 
ing operations. 

Now, the process has been successfully applied 
to the contour rolling of aircraft parts made from 
titanium alloys. Fig. 5 shows one titanium-alloy 
segment. Two of these contoured segments are 
contour rolled in one pass, side by side, from 
7/8-inch thick by 13-inch wide and 27-inch long 
stock. When formed into semicircular shape and 
flash-welded together in an inert argon atmos- 
phere, these segments become jet-engine rings. 

Another example is the fabrication of solid 
titanium-alloy propeller blades, such as the one 
seen in Fig. 6. The propeller, which was designed 
to operate at very high speeds, is 12 feet in diam- 
eter, with each individual blade being approxi- 
mately 6 feet long and having a maximum chord 
width of 20 inches. The face and camber sides 
are symmetrical about the center line, with a 
maximum foil thickness of 0.910 inch. Each blade 
is fabricated by flash-welding two components, 


Fig. 3. (Above) Steel pro- 
peller blade fabricated 
from sixteen components 
(left), and sub-assemblies 
(right) that are joined by 
flash-welding. 


Fig. 4. (Right) Round bar 
seen at top is pre-forged, 
splash forged, contour 
rolled, and folded to pro- 
duce edge section for pro- 


peller (Fig. 3). 


an inboard (root and shank) and outboard mem- 
ber, both made from a titanium alloy containing 
approximately 4 per cent aluminum and 4 per 
cent manganese. 

The inboard component is forged from a billet 
8 5/8 inches in diameter, by upsetting and both 
forward and backward extrusion. The outboard 
component is forged, contour rolled, and twisted 
from billets 7 1/2 inches thick by 11 1/2 inches 
wide and 10 1/2 inches long. Precision forging of 
both components is accomplished on a 9000-ton 
mechanical forging press, Fig. 7, built by the 
A. O. Smith Corporation. This press has a 36-inch 
crankshaft with a 6-inch throw, and is capable of 
making fifty strokes per minute. It is designed 
to be capable of exerting extremely high forging 
pressures, and the pressures can be directed on 
relatively small compact areas. 

Outboard component billets are forged in 
closed impression dies to provide an “ear” for 
clamping the part during contour rolling, and 
to provide a sufficient volume of properly dis- 
tributed metal for rolling the foil sections. Mild 
steel billets were used first to establish the vol- 
ume requirements for forging the titanium alloy. 
Dies are preheated and maintained at a tempera- 
ture between 300 and 400 degrees F., and their 
surfaces are sprayed with a mixture of graphite 
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Fig. 5. Segments for 
aircraft jet-engine 
rings are contour 
rolled, two at a time, 


from 7/8-inch thick 


by 13-inch wide tita- 


Fig. 6. (Below) Solid titanium-alloy propeller 
blade, 6 feet long and 20 inches wide, after it 
has been contour rolled, coined, and twisted. 
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nium-alloy plate. 


and oil before each operation. The billets are 
coated with a powdered glass slurry which fuses 
during heating. 

Billet furnaces, Fig. 8, are held at a tempera- 
ture between 1700 and 1800 degrees F. The bil- 
lets are heated three hours for the pre-forging 
operation, and one hour prior to final forging. 
Billet temperatures vary between 1660 and 1715 
degrees F. for pre-forging, and from 1700 to 1735 
degrees F. for final forging. After forging, the 
parts are cooled in air, grit blasted, and pickled. 
Flash is machined off, and the clamping ear on 
one end is machined to provide a positive grip 
during contour rolling. End gripping induces side 
flow of the material. 

A forged outboard component is seen on the 
contour mill in Fig. 9. Reduction to final thick- 
ness, length, and width requires five passes plus 
a sixth coining pass, each pass requiring between 
1000 and 1200 tons of pressure. As in forging, the 
die temperature is maintained between 300 and 
400 degrees F. However, the roll is not heated. 
Graphite in oil is used on the die and roll, and 
powdered glass on the parts. 

Initial contour rolling passes are made with 
the part temperatures ranging between 1650 and 
1735 degrees F., while the final passes are made 
with temperatures from 1500 to 1600 degrees F. 
Heating time is progressively decreased as the 
thickness diminishes. Prior to the final pass, all 
blades are trimmed to width and length, and the 
entire surface is grit blasted, pickled, ground, and 
polished. A finish-rolled blade, trimmed to length 
and width, is shown in Fig. 10. 

Coining and twisting of the outboard compo- 
nents are performed on a 1000-ton hydraulic press. 
The heavier root end of the blade is heated for 
one hour in a furnace maintained at 1575 degrees 
F., and then the entire blade is placed in a fur- 
nace held at 1700 degrees F. for one-half hour. 
The press die dwells on the part until the 
temperature drops below 1000 degrees F. to 
minimize possible distortion. In this operation, 
the mass of metal which has been used as the 
clamping ear during rolling is transferred from 
the face side of the blade to a position on the cen- 
ter lines of the outboard section. This triangular- 
shaped section is forged into an elongated dia- 
mond shape to match the cross-section of the 
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Fig. 7. Mechanical press of 

9000-ton capacity for pre- 

cision forging of compo- 

nents that are to be subse- 

quently formed by contour 
rolling. 


root shank component at the flash-welding face. fluorescent penetrant inspection, dimensionally 
The foil thickness is coined so that the outboard inspected, and machined in preparation for flash- 
section becomes symmetrical about the chord welding. Flash-welding (electrical resistance 
lines, and the specified twist of approximately —butt-welding) is performed on a special machine 
1/2 degree per inch is introduced. having a maximum capacity for joining steel parts 

After blast cleaning, the blades are given a end-to-end with a surface area of 50 square 


Fig. 8. Operator is using 

optical pyrometer to de- 

termine the temperature 

of billets in furnace prior 

to their removal for forg- 
ing operation. 
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inches, based on a maximum current flow of 5000 
amperes per square inch. 

An inboard and outboard component for each 
blade are clamped in current-carrying fixtures and 
moved into the welding machine, Fig. 11, by 
means of transfer cars mounted on rails. One fix- 
ture is secured to a stationary platen on the 
machine, while the other is clamped to a movable 
platen. The movable platen is hydraulically op- 
erated and cam controlled. When the faces of 
the blade components have been brought into 
light contact, current is passed through the cir- 
cuit to produce a flashing or arcing action be- 
tween the adjoining metal surfaces. As the metal 
is heated to the fusion point, sufficient pressure 
(15,000 to 16,000 pounds per square inch for this 
part) is exerted to quench the arc and upset the 
material. Positive stops limit the travel of the 
movable platen for accurate length control. 


Fig. 9. Pre-forged titani- 
um-alloy propeller blade 
section shown clamped to 
the reciprocating platen 
before-start of the contour 
rolling operation. 


Precise control of each welding operation is 
accomplished by plotting the variables on a 
Brush multi-channel recording oscillograph. The 
rate of platen travel is plotted against time on 
a second channel, and the voltage drop across 
the two parts being welded is recorded on the 
third channel. Required current, voltage, and 
platen travel rates for a sound weld are predeter- 
mined by destructive testing of initial or similar 
parts. The three-line graph produced for each 
weld serves as a permanent record that specified 
conditions were met. To prevent the entrapment 
of atmospheric oxides in the weld area, the op- 
eration is performed in a sealed envelope that is 
purged of air and filled with an inert gas such as 
nitrogen or argon. 

As soon as possible after welding, the blades 
are given an annealing heat-treatment. Radio- 
graphic, fluorescent penetrant, and dimensional 


Fig. 10. After final contour rolling pass and trimming operation. 
titanium-alloy propeller blade is ready for coining and twisting. 
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Fig. 11. Inboard and out- 4 
board components of pro- * ] ; 
peller blade here 
clamped in fixtures se- 
cured to the platens of 50-7 
square-inch flash-welder. 
= 


inspections are made, and the weld zone is con- 
tour-machined on a Pratt & Whitney Keller ma- 
chine. After polishing, blast cleaning, and pick- 
ling, the blades are solution heat-treated, and 
quenched with water while clamped in dies. A Fig. 12. Set-up for solution heat-treating and 
blade mounted on a quenching stem is seen in quenching of propeller blades. Bell type fur- 
Fig. 12, with a movable, vertical electric furnace “nace is seen at left in background. 

in the background. The furnace is supplied with 
a protective gas atmosphere, and an elevator is 
provided to raise the part into the furnace bell 
or lower it into the quenching pit. Immediately 
after solution heat-treatment and quenching, the A 
propeller blades are clamped in holding fixtures er 
and aged for eight hours at 1000 degrees F. oe 

Since contour rolling makes possible the full e 
utilization of all the metal in each component, it 
is expected that the process will find applications * 
in automotive, railroad, agricultural implement, ee 
and shipbuilding as well as aircraft industries. “a —e 
Resultant parts are thinned in moderately loaded —_ : 
areas and thickened in highly loaded areas. Also, 
the process yields the preferred grain flow and 
mechanical properties while providing the de- 
sired configuration. Through proper atmosphere _ 
control in heating, parts are generally used with 
surfaces in the as-rolled condition. 

Another advantage is the precise tolerance 
control afforded. This is most important in the 
manufacture of hollow-steel propeller blades 

yO from the standpoints of weight and balance. For 
example, 0.001 inch of skin thickness spread over 
a typical blade can add approximately 100 inch- 

‘= pounds in turning moment around the hub cen- 
ter. Controls developed at A. O. Smith have been 
instrumental in producing blades to 1/2-inch- 
pound tolerances. This is accomplished by weigh- 
ing the hot part during contour rolling and mak- 
ing necessary roll adjustments. 
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Output of forged steel compressor discs for aircraft jet engines has been 

speeded up by contour facing on vertical turret lathes equipped with Man- 

Au-Trol automatic controls and two-dimension tracer controls having mag- 

netic tracing heads. Production has also been boosted by a unique applica- 

tion of continuous broaching to cut fir-tree serrations in compressor disc rims. 

In this set-up, the insert type broaching too!s are carried on continuous 
chains and the work clamped to an indexing fixture. 


By W. M. WILLIAMS, Manufacturing Manager 


Jet Division, Thompson Products, Inc., 
Cleveland, Ohio 


Fig. 1. Compressor dises 

for jet engines are shown 

as forged (left) and after 
contour facing (right). 
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NCREASED demand for aircraft jet-engine 
components made by Thompson Products has 
led to several improvements in manufactur- 
ing techniques. For example, the output of com- 
pressor discs has been increased by using new 
vertical turret lathes equipped with automatic 
controls and electronic tracers for turning, cham- 
fering, and contour facing. 

The jet-engine compressor discs are forged 
from heat- and corrosion-resistant, AMS 6415 
steel. Each forging is approximately 20 inches in 
diameter and 1 5/8 inches thick at the rim. Front 
and back views of a forging are seen at the left 
in Fig. 1, while compressor discs that have been 
contour faced are shown at the right. 

Contour facing is performed on Bullard 36-inch 
vertical turret lathes such as seen in the heading 
illustration and Fig. 2. Each machine is equipped 
with a four-sided, main turret head and an inde- 
pendent side head having a four-sided indexing 
turret. A Man-Au-Trol attachment on each ma- 


chine is applied to the handwheel units of both 
heads, thus providing completely automatic op- 
eration of the heads through a pre-selected se- 
quence of operations. Also, movements of the 
main turret head are controlled from a flat tem- 
plate by means of a General Electric magnetic 
tracer for profile cutting. 

A pendant control, seen at the right in the 
heading illustration, permits the operator to con- 
veniently select all functions from a single station. 
The feed or rapid traverse of each head can be 
actuated from corresponding levers on the pend- 
ant. By directionally engaging the feed levers 
singly or in combination, a continuous sequence 
of operations can be quickly performed. A direct- 
reading feed rate selector dial is provided on the 
pendant for each head and changes in feed rate 
can be made with the table rotating. Table rota- 
tion is controlled from a single jog-or-run lever 
and the desired speed is selected from another 
direct-reading dial. 
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Fig. 2. Close-up view of the vertical tur- 

ret lathe seen in the heading illustration. 

Main head is at top center, and side head 
may be seen at the right. 


The main head consists of a saddle, swivel, 
turret-slide, and a power-indexing four-sided tur- 
ret. Multiple-block tooling can be used in con- 
junction with boring-bars on all four faces of the 
turret. The turret is operated by a 1/2-H.P. 
motor, and power indexing can be controlled 
either manually from the pendant or automati- 
cally by means of the Man-Au-Trol attachment. 
Both vertical and horizontal operations can be 
performed by the side head simultaneously with 
those being done by the main vertical head. The 
side head turret is also power indexed. 

Vertical and horizontal feed-shafts of the heads 
are used to electrically control and mechanically 
operate the Man-Au-Trol attachment. The at- 
tachment has a rotary indexing program-control 
drum that permits forty-nine possible changes of 
pre-selected operations in a machining cycle. 
Each index of the drum positions a row of pre- 
set pins to initiate the required functions. Final 
settings of the head strokes and compensation for 
tool wear are accomplished by micrometer dials. 

Successive indexes of the program-control 
drum are initiated by two detector drums, one of 
which controls the vertical motion of the head, 
and the other, the horizontal motion. These drums 
are also mechanically driven from the feed-shafts 
of the heads, and each drum has forty-nine ad- 
justable rotary discs for controlling the length of 
the head travel. The attachment is equipped with 
two levers—one for transferring the table speed 
selections from the pendant to the attachment, 
and the other for transferring feed selections. The 
feed-selection lever has three operating positions 
which permit automatic cycling, setting up, or 
manual operation. 

The General Electric two-dimension tracer con- 
trol provides automatic control of electric motors 
for two feed motions of the machine by the use 
of signals from a magnetic tracing head, Fig. 3. A 
signal is generated in the magnetic tracing head 
by the deflection of a stylus against a flat tem- 
plate having the desired profile to be cut on the 
compressor-disc face. Modifications of the tracer 
signals are accomplished by electronic circuits in 
a control panel, thus making the signals suitable 


Fig. 3. A stylus on the magnetic tracing 

head, in contact with the flat template, is 

employed to guide the tool to duplicate 
contour on work-piece. 
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Fig. 4. Tool on main head (left) per- 

forms contour facing, while tools on 

side head (right) execute chamfering, 
facing, and turning operations. 


for the control fields of amplidyne generators. 
The generators amplify the low-power signals 
from the control panel, and bring them to the 
proper power level that is required for operating 
the feed motors. 

Two feed motors, electrically connected di- 
rectly to the amplidyne generators, operate in the 
correct direction to guide the tool in a path du- 
plicating the shape of the template. Adjustment 
of the rate of travel of the stylus along the tem- 
plate is provided by a dial-actuated potentiom- 
eter. Another potentiometer permits adjustment 
of the amount of deflection of the stylus and can 
be used to permit cutting slightly smaller or 
larger than the template, if desired. Voltmeter 
readings indicate any variation in stylus deflec- 
tion or errors in tracing. 

A third potentiometer is provided for guiding 
the stylus when operating with manual control. 
This is used for steering the stylus to the template 
when beginning a cut, or during any operation 
when the stylus is not contacting the template. 
Two more voltmeters indicate the voltage and di- 
rection of the two feed motors, and the motor 
voltage is an indication of its speed. A two-posi- 
tion selector switch determines the direction in 
which the tracing head travels. 

The tool is fed across the work at a constant 
feed rate, regardless of the contour, thus provid- 
ing uniform surface finish and chip thickness. 
However, the feed rate can be pre-selected or 
changed at any time during the cut. Only ap- 
proximately eight ounces of pressure is required 
on the tracing-head stylus for adequate control of 
the cutting tool. 

A work-holding fixture on the rotary table of 
each vertical turret lathe contains rest and spacer 
rings to support the compressor disc at the re- 
quired height. Location of the work-piece is ac- 
complished by a collet assembly which enters the 
previously machined bore of the forging, and the 
part is secured by twelve strap clamps which rest 
in an annular groove around the periphery of the 
disc, as seen in Fig. 4. 

Rough and finish contour facing operations are 
performed in two continuous, completely auto- 


Fig. 5. Fir-tree serrations for holding 
compressor blades are cut through the 
rim of the disc on this 15-ton continuous 
broaching machine. 
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matic cycles, with the tracer-controlled main 
head completing eighteen separate functions. 
These functions include rapid traverse and pre- 
selected feed rates of the head to the left, right, 
up, and down. The table rotates at 55 R.P.M. dur- 
ing rough contouring, and at 150 R.P.M. for fin- 
ishing. Feed rates employed vary from 0.0156 to 
0.125 inch per revolution. 

Simultaneously, the side head automatically 
performs thirty-six functions including power in- 
dexing to position the tools on the four-sided tur- 
ret and combination down and side movements 
to generate the required chamfers. Other opera- 
tions completed by tools on the side head include 
facing the hub, rim, and other straight surfaces 
on one side of the compressor disc; blending 
fillets; and turning the periphery. Feed rates for 
the side head vary from 0.0052 to 0.0625 inch per 
revolution. 

Similar operations are performed on the op- 
posite faces of the compressor discs with identical 
vertical turret lathes. The diameters of many sur- 
faces are held within plus or minus 0.001 inch of 
the specified size. Also, these surfaces are main- 
tained concentric with the disc bore within 
0.005-inch full indicator reading. Required sur- 
face finish is 63 micro-inches, r.m.s., maximum. 

A unique application of continuous broaching 
is employed by Thompson Products to cut the 
fir-tree serrations in the peripheral rims of the 
compressor discs. In conventional continuous 
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broaching, a series of individual work-holding 
fixtures is moved by an endless chain past sta- 
tionary broaching tools, usually mounted in a tun- 
nel bridging the chain. This procedure has been 
reversed, and insert type broaching tools are 
mounted on the endless chains, while the com- 
pressor disc is clamped to a universal fixture 
mounted on top of the machine. 

The set-up, illustrated in Fig. 5, consists of a 
Foote-Burt 15-ton continuous broaching machine 
and a universal, hydraulic indexing fixture that 
was made by Superior Machine & Engineering 
Co. This fixture can be pivoted to take care of 
broaching various cone angles, and raised or 
lowered to accommodate discs of different diam- 
eters. Also, the amount of indexing can be easily 
altered by means of change-gears. 

Major advantages of this technique are: less 
floor space, lower cost, and faster production— 
since no non-productive return stroke of the 
broach is performed. Only a small gap is required 
between adjacent broach inserts, as seen in Fig. 6, 
to permit indexing of the compressor disc. Two 
complete sets of broach inserts are accommodated 
along the 360-inch length of the continuous 
chains, so that two serrations are completed with 
every revolution of the chains. 

The broach inserts travel at 40 feet per minute. 
Chip loads vary from 0.001 to 0.003 inch per 
broach tooth, and the chips are carried away by a 
conveyor built into the machine. 


Fig. 6. Insert type broach- 
ing tools are carried by 
endless chains past com- 
pressor disc clamped to hy- 
draulically indexed fixture. 
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Magnesium _ tooling 

plate on which heavy 

dies are mounted is 

floated above table by 

compressed air to fa- 

cilitate moving die in- 
to press. 


OOL engineers at Northrop Aircraft, Inc., 

Hawthorne, Calif., have developed an in- 
genious method of floating heavy dies into a press 
on a cushion of air. As shown in the accompany- 
ing schematic drawing, air under a pressure of 
100 pounds per square inch is directed through 
a magnesium tooling plate to six evenly spaced 
orifices 1/8 inch in diameter. The air is forced out 
between the under side of the tooling plate and 
the top surface of the press table (as seen in the 
inset ), thus floating the plate on a thin film of air. 


Flanges on the sides of the table keep the plate in 
alignment. 

A combined plate and die weight of up to 1500 
pounds can be supported, and easily moved into 
position in the press with only fingertip pressure. 
When the die has been properly located and the 
air supply shut off, the plate settles onto the press 
table. Accurate positioning could be achieved by 
installing adjustable cams to automatically shut 
off the air supply at any desired point along the 
plate travel. 


Chemical Compositions Prevent Icing 


Conventional wing and tail anti-icing equip- 
ment on certain types of military aircraft may 
soon be eliminated. Chemical compositions that 
effectively prevent ice accumulation on airplane 
wings are being developed for the U. S. Air Force 
by scientists at the Armour Research Founda- 
tion of the Illinois Institute of Technology, Chi- 
cago, Ill. 

The chemical de-icers are expected to point the 
way to significant cost and weight reductions in 
aircraft. The compositions can be brushed or 
sprayed on the areas of the airplane where ice 
accumulates, or applied in the form of tape. 


Why Air Power Costs More 


The use and need for costly and complex elec- 
tronic aids to maintain U. S. air superiority has 
grown spectacularly since World War I. During 
the 1940-1945 period, electronic systems repre- 
sented 11 1/2 per cent of the man-hours required 
to build planes and only 16 per cent of their cost. 
In the 1950-1955 era, electronic systems repre- 
sented 38 per cent of the man-hours and 48 per 
cent of the cost of the aircraft. For example, a 
heavy bomber in World War II had an electronic 
system weighing 1600 pounds and containing only 
500 tubes. Today's bomber has an electronic 
system weighing 6000 pounds with 2140 tubes. 
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High production requirements have always been a prerequisite to economical impact 

extrusion because of the substantial tooling costs. Now, these costs have been reduced 

considerably, and set-up time is minimized by means of a universal die in which only 

the punch, die ring, stripper guide, and knock-out need be changed to produce different 

parts. Backward or forward extrusion—or a combination of both methods—can be per- 
formed with the same die. 
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By FRANK J. PESAK, Senior Design Engineer 


North American Aviation, Inc. 
Los Angeles, Calif. 


MPACT extrusions of both ferrous and non- 

ferrous aircraft parts are attractive to the de- 

sign engineer as well as to the manufacturer 
because of the high quality obtainable at rela- 
tively low cost. Also, wasteful scrap stock is elimi- 
nated, rapid production rates are possible, and 
the precise detail of the extruded parts minimizes 
the requirement for subsequent machining. Im- 
pact extrusions are produced without draft and 
have ideal grain-flow structure, comparable to 
forgings. Another advantage is that details are 
produced by compression rather than tension. 

A major drawback to the wider use of impact 
extrusion in the aircraft industry has been the 
comparatively limited quantities of identical com- 
ponents required because of frequent design 
changes. The relatively high initial and mainte- 
nance costs of extrusion tooling could only be 
economically amortized when large production 
runs were needed. Now, however, North Ameri- 
can Aviation has succeeded in substantially re- 
ducing the tooling costs—and minimizing set-up 
time as well—with the use of the universal im- 
pact-extrusion die seen in Fig. 1. 

The outstanding feature of this die design is 
that various shaped parts can be produced by 
simply changing the punch, die ring, stripper 
guide, and knock-out. Thus, the amount of tool- 
ing required for different extrusions is reduced to 
a minimum, and the interchangeable components 
can be replaced within the die-holder without 
removing the holder from the press. The inset at 
the upper right in Fig. 1 shows how a smaller- 
diameter extrusion is produced in the same die by 
changing the necessary components. 


Basically, the tool consists of an outer shrink 
ring, a hardened inner sleeve, and the extrusion- 
die ring or cavity itself. The periphery of the die 
ring is tapered to fit the bore of the inner sleeve. 
A unique design feature is a combination stripper 
and guide ring, which, in addition to serving the 
conventional function of stripping the extrusion 
from the punch, also guides the punch when it 
has been lowered into the extruding position. 
This is accomplished by a hub on the under side 
of the stripper ring entering the bore of a guide 
ring threaded into the inner sleeve. With this 
arrangement, concentricity and wall thicknesses 
of the extrusions are accurately maintained with- 
out the need for precise leader pins to tie the 
punch and die together. 

The threaded guide ring also holds the ex- 
trusion-die ring in the required position in the 
inner sleeve. A knock-out serves a dual purpose in 
that it supports the slug throughout the extrusion 
cycle and also automatically ejects the extrusion 
from the die ring at the completion of the cycle 
by means of a mechanism within the bed of the 
press. A standard head is employed for attaching 
the punch, punch-holder ring, and stripper-guide 
ring to the press ram. 

Another advantage of the universal die is its 
safety feature, which eliminates any hazards to 
the operator or other personnel in the area. The 
die-holder is constructed so as to allow sufficient 
depth to entirely enclose the punch throughout 
the extrusion cycle. In fact, approximately 95 per 
cent of all working surfaces are enclosed during 
the initial impact. Fig. 2 shows the universal die 
in its closed position, and a completed extrusion, 
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Fig. 1. Universal impact-extrusion die requires changing only punch, 
die ring, stripper guide, and knock-out to produce different parts. 


before it has been automatically ejected from the 
die, is seen in Fig. 3. 

Possibility of premature fracturing or cracking 
of the die is reduced by fabricating the die so that 
the die ring is preloaded. This is accomplished 
by shrinking the outer ring (made from SAE 4340 
steel) over the inner sleeve. The inner sleeve is 
made from a high-carbon, high-chromium tool 
steel that is heat-treated to withstand the exerted 
pressures and wear. Further preloading of the die 
ring or cavity is obtained by proper tool assembly 
and is controlled by the depth to which the die 
ring is inserted in the inner sleeve. 

Another outstanding feature of the universal 
die is its capacity to produce both backward and 
forward extrusions—as well as parts made by a 
combination of both methods. Thin-wall tubular 
parts having heavy flanges or straight tubular 
shapes of considerable length are normally pro- 
duced by forward extrusion, and pierced slugs 
or billets are used. Typical forward extrusions 
made from aluminum alloy are illustrated in 
Fig. 4. These parts have been subsequently fin- 
ished by bending, swaging, or drilling. Unlike 
backward extrusions, length-to-diameter ratios 


Fig. 2. About 95 per cent of all working 
surfaces of universal die are enclosed dur- 
ing initial impact as a safety feature. 
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Fig. 3. (Right) Open posi- 
tion of universal die shows 
completed aluminum - alloy 
impact extrusion before it has 
been automatically ejected. 


Fig. 5. (Right) Slug shown 
at right is made from SAE 
4130 steel, and cup-shaped 
part, at left, is produced by 
backward extrusion of the 
annealed slug. 


Fig. 4. (Left) Aluminum- 
alloy parts made by the for- 
ward-extrusion method and 
subsequently finished by 
bending, swaging, or drilling. 
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Fig. 6. Impact extrusion having two thin 

and two thick sides illustrates possibility 

of producing parts having balanced wall- 
thickness deviations. 


may exceed 200 to 1 for forward extrusions, de- 
pending primarily on the working area of the 
press. 

Thin-wall parts having a closed end are formed 
by backward extrusion. The production of such 
parts is restricted by tooling capacities which are 
controlled by the type of material to be extruded, 
the percentage of reduction to be effected, and 
the area of the base of the part. Backward ex- 
trusions having a length-to-diameter ratio of 6 to 
1 are not uncommon. In fact, length-to-diameter 
ratios up to 12 to 1 are possible with certain 
aluminum alloys. 

A typical part extruded from an SAE 4130 steel 
slug by the backward method is illustrated at 
the right in Fig. 5. Proper material preparation 
prior to extrusion is important. The use of phos- 
phate coatings, soapstone, molybdenum disul- 
phide, or similar lubricants provides exceptional 
surface finishes and improves production effi- 
ciencies. Isothermal annealing of the slugs insures 
minimum tensile properties of the low-alloy types 
of extrudable steels. However, the high tensile 
properties of steel, even in the annealed condi- 
tion, restrict the length-to-diameter ratio to 4 to 1 
or less when the reduction exceeds 80 per cent. 
A combination of the backward and forward 
methods can be used to extrude symmetrical thin- 
wall parts having a solid center section. Solid 
billets or slugs are used. 

In general, impact extrusions should be sym- 
metrical in shape to insure equalized pressure 
distribution on the die. Although a constant wall 


thickness (not bottom thickness) is advanta- 
geous, some parts having balanced wall-thickness 
deviations can be successfully extruded. For ex- 
ample, Fig. 6 illustrates a part of rectangular 
cross-section formed by backward extrusion and 
having a combination of thin and thick walls. It is 
to be noted, however, that the opposite walls have 
equal thickness. These parts, made from 7075-O 
aluminum alloy, were extruded by heating the 


Fig. 7. Flash-free outside 
corners on this aluminum- 
alloy part show advantage 
of performing backward 
extrusion in dies of the 
closed-cavity type. 
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Fig. 8. Closed-cavity die 
adapted to universal tool- 
holder. A cavity of compara- 
tively light section should 
have wall-to-bottom thick- 
ness ratio of 2 to 1. 


slugs to a temperature between 300 and 400 de- 
grees F. Most aluminum and magnesium alloys, 
as well as low-carbon and low-alloy steels, are 
extruded successfully on a production basis with 
unheated slugs. 

Backward extrusions can be produced either 
in dies having a positive knock-out (Fig. 1) or in 
dies of the closed-cavity type having a solid bot- 
tom. A closed-cavity die permits extruding parts 
to specified outside corner radii, without the flash 
condition normally characteristic of extrusions 
made in dies having knock-outs. The flash-free 
outside corners on a 6061-O aluminum-alloy part 
produced by backward extrusion in a closed- 
cavity die can be seen in Fig. 7. 

Closed-cavity dies can be adapted to the same 
universal tool-holder, as shown in Fig. 8. The use 
of these dies has its limitations inasmuch as ejec- 
tion difficulties exist. Some draft in the extruded 
part is evident, which is a result of the die-cavity 
draft provided for easy withdrawal of the part. 
Also, life of the die is comparatively short. How- 
ever, much success has been attained with the 
universal design shown, having the closed-cavity 
die resting on an anvil. 

The complex accumulation of impact, tensile, 
and compressive stresses to which the tool is sub- 
jected necessitates an allowance for the “breath- 
ing” of the die cavity, rather than the rigidity 
characteristic of most massive die designs. A lack 
of compensation for this requirement may result 
in premature fracturing of the die. The use of a 
comparatively light die cavity is recommended, 
with proportions as illustrated, having a wall-to- 
bottom thickness ratio of about 2 to 1. Also, the 
provision of a 1-degree taper, ground on the out- 
side of the closed-cavity die as shown in Fig. 8, 
used in conjunction with an anvil supporting 
base, has substantially reduced tooling failures 
when employing this type of design. 
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Extrusions are produced at North American on 
presses varying in capacity from 150 to 1000 tons. 
The selection of a particular press depends on the 
size and shape of the part, and the type of mate- 
rial being extruded. Horizontal and_ vertical 
presses of both the mechanical and hydraulic 
types may be used. Fig. 9 shows a Clearing 1000- 
ton mechanical press that is used for impact ex- 
truding on a production basis. 


Fig. 9. Typical of presses used for im- 

pact extrusion is this 1000-ton mechani- 

cal press. Hydraulic types are also being 
employed successfully. 
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ONTROL systems for intercontinental 

guided missiles call for manufacturing pre- 

cision far greater than that found in con- 
ventional aircraft. A case in point concerns hob- 
bing the teeth of gear sectors for Northrop Air- 
craft’s new Snark SM-62. 

This missile, powered by an Allison turbo-jet 
engine, has an advanced airborne guidance sys- 
tem, and operates at high altitudes and high 
speeds. The air-breathing Snark has been under 
proving tests on the sea lanes of the Air Force’s 
guided missile range off the coast of Florida. 

The sectors, of which there are eight per mis- 
sile, with four different components involved, 
are part of the mechanical medium of the guid- 
ance system for actuating the reflecting surface 
which picks up the star image. Width of the sec- 
tors varies from a 2-inch to a 4-inch face. Teeth 
are 14 1/2-degree involute 0.050-inch circular 
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pitch. The largest of the four sectors has seventy- 
three teeth. Location of the tooth form on the 
periphery of the sector has to be accurate to 5 
seconds of arc without any cumulative error. 

To generate the teeth, Northrop built the hob- 
bing machine seen in the heading illustration. 
A granite foundation, polished to optical accu- 
racy, makes the machine virtually vibration-free. 
The indexing arrangement, claimed to be the 
most accurate in the United States, utilizes the 
matching of fringe patterns in a self-contained 
Tyman-Green type interferometer system. 

A sector is shown in position on the small, cir- 
cular work-table of the machine in Fig. 1. The 
hob runs on a shaft behind the table, driven by a 
small (1/15-H.P.) motor. Initially, the gear sec- 
tor is located against a dowel-pin in the table and 
clamped in precise relation to the hob. To estab- 
lish the location of the first tooth form, the op- 
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By WARREN ASHENFELDER 


Test Equipment Engineer 
Northrop Aircraft, Inc. 
Hawthorne, Calif. 


erator uses a Watts auto-collimator to sight the 
reflecting surface of a prism, temporarily mounted 
over the work-table, as can be seen in the head- 
ing illustration. 

In the laboratory prototype of the gear gen- 
erator, optical wedges were indexed back to the 
first tooth form in order to locate all other teeth 
of the sector. Cumulative error was avoided by 
this means, but the method was time consuming. 
Hobbing the sectors on a production basis re- 


Fig. 1. The hob operates 

along the rear of the small 

circular table holding the 
gear sector. 


quired that the time expended had to be divided 
by a factor of five. 

While the present model incorporates the me- 
chanical principles of the prototype, the use of 
optical wedges was abandoned. Instead, a micro- 
scope was added (seen in use in Fig. 2) by which 
the fringe patterns of the interferometer could be 
readily counted as the operator moves the table 
spindle. A mercury light source is employed, with 
each fringe representing 0.000012 inch. “Rough” 
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location for each index is first made rapidly with 
a micrometer dial adjustment. This unit is visible 
in Fig. 1, immediately to the right of the micro- 
scope. 

In addition to speeding up the indexing, the 
microscope dispenses with the need for an optical ~ 
technician to run the machine. Any individual 
who is capable of counting carefully (assuming 
he knows enough about the optical field to know 
what he is counting) and who is capable of good 
workmanship can turn out a gear sector of pre- 
scribed accuracy. A check sheet is maintained by 
the operator in setting up the proper sequence 
of indexing adjustment. 

Errors are further prevented by a warning sys- 
tem which sounds a buzzer if a proper adjust- 
ment has not been made. Another feature is a 
semi-automatic air-hydraulic regulation of depth 
of cut and relation of the sector blank to the hob. 
As would be expected, the machine is located in 
an isolated area of the Northrop missile machine 
shop, where conditions of temperature, humidity, 
and dust can be carefully controlled. 

Optical means are also employed in inspecting 
the gear sectors and plotting calibration curves. 
The equipment used is illustrated in Fig. 3. A 
Hilger-Watts precision rotary table furnishes the 
index azimuth plane. Positioned on the table is 
an optical reference to which a Watts auto-col- 
limator is zeroed. Any displacement of the table, 
within the field of the auto-collimator, can be 
read directly. This test unit, incidentally, illus- 
trates Northrop’s policy of adapting commercially 
available equipment wherever possible. 


Fig. 2. The operator uses the microscope 
to count the fringe patterns. 


Fig. 3. An auto-collimator 

and rotary table are used 

for inspecting and plotting 
calibration curves. 


of 
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Multi-Purpose Machines 
Meet Production Needs 


(Continued from page 171) 


Practically every aircraft component made by 
Jack & Heintz contains several brazed parts. It 
was found that furnace brazing was slow and 
expensive because the entire part was needlessly 
heated and the fixtures used had a short life. Now, 
brazing of many parts is accomplished faster and 
more economically on the Tocco 15-K.W., two- 
coil, induction heating unit, Fig. 8. Parts to be 
brazed are placed on fixtures within the water- 
cooled heating coils. For silver soldering, the 
parts are heated to about 1200 degrees F., and for 
copper soldering, about 1950 degrees F. A typical 
brazing cycle requires about five seconds for po- 
sitioning the part, and fifteen seconds to heat the 
parts to the required temperature. 

In certain operations, the expansion resulting 
from induction heating facilitates assembly of 
mating parts, and, in some instances, the opera- 
tion combines assembly with annealing. Over 
twenty parts, ranging from a tiny solenoid core to 
a 6-pound fractional horsepower core, are being 
induction brazed at present. Brazing costs have 
been reduced as much as 70 per cent, and pro- 
duction increased up to 100 per cent. Also, more 
uniform results, compared with hand-torch braz- 
ing, have greatly reduced the number of scrap 
parts that are produced. 


Fig. 8. Two-station, 15-K.W. induction heat- 
ing unit for brazing, assembling, and anneal- 
ing various aircraft component parts. 


Radioactive Agent Employed 
as Safety Device 


The McDonnell Aircraft Corporation, St. Louis, 
Mo., uses radioactive materials to insure the re- 
moval of all rivet bucking bars and other small 
tools from aircraft and component sub-assemblies 
prior to flight. A small radioactive source is im- 
bedded in the body of each tool so that it can be 
located in the aircraft during pre-flight inspection 
and the tool removed. 

These tools are absolutely safe. Each activated 
tool is inspected to insure that the proper amount 
of shielding is provided for maximum protection 
of the employes and yet permits enough radioac- 
tivity so that scintillation counters can detect mis- 
placed tools. Cesium 137, a radioactive agent, is 
used to activate the tools. This agent is available 
in convenient form to facilitate installation and at 
reasonable cost. 


Honeycomb Materials Reduce 
Weight of Jet Engines 


The General Electric Co.’s Aircraft Gas Tur- 
bine Division, Cincinnati, Ohio, is building a 
$150,000 brazing facility for fabricating light- 
weight jet-engine structures. The new facility will 
produce “honeycomb sandwich” material for jet- 
engine structures. This material is a good insula- 
tor, can withstand temperatures of 1800 to 1900 
degrees F., and is almost 80 per cent lighter than 
solid structural members. 

The honeycomb material has been used for 
turbine and compressor casings, tailpipes, and re- 
heat nozzles during experimental tests, and these 
components have operated very successfully. 
Brazed at high temperatures, the honeycomb 
sandwich is composed of stainless-steel or other 
type of high-temperature alloy skins, 0.010 inch 
thick, with a honeycomb core 1/4 inch thick. 
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Fortieth Annual Meeting of 


Gear Manufacturers 


of the Fortieth Annual Meeting of the Amer- 

ican Gear Manufacturers Association held at 
The Homestead, Hot Springs, Va., from June 3 
to 6, inclusive. Three papers were the basis of a 
symposium sponsored by the Gear Rating Co- 
ordinating Committee of which E. J. Wellauer 
of the Falk Corporation, Milwaukee, Wis., is 
chairman. It was announced that the symposium 
would cover the work of the Committee in pre- 
paring a master standard or formula for the 
strength of gear teeth from which coordinated 
standards could be developed for the rating of 
spur, helical, bevel, and worm gears. 

Mr. Wellauer presented the first paper, entitled 
“Introduction—Discussion of Historical Back- 
ground, Geometry Factors, and Allowable 
Stress.” The second paper was prepared by D. W. 
Dudley of the General Electric Co., Lynn, Mass. 
This paper was entitled “Modifying Factors Used 
in AGMA Strength Ratings for Gear Teeth.” The 
third paper was presented by Wells Coleman of 
the Gleason Works, Rochester, N. Y. This paper 
carried the title “Method for Estimating the Fa- 
tigue Life of Bevel and Hypoid Gears.” 

Mr. Wellauer referred to areas that are com- 
mon to all the gear standards, but specifically 
pointed to spur and helical gears. Mr. Dudley 
explained the many modifying factors which have 
been developed from good engineering judg- 
ment and field experiences. His comments also 
related specifically to spur and helical gearing. 


| MPORTANT technical papers were a feature 


Mr. Coleman covered all the factors as they 
specifically applied to bevel gears. He showed 
that the major formula used for spur and helical 
gears is easily adaptable to requirements for the 
strength rating of bevel gears. It was pointed out 
that many thousands of hours of individual and 
Committee time were spent in the development 
of the proposed formulas. 

Another paper of considerable interest, “Pres- 
ent and Projected Air-Frame Control Gearing 
Requirements,” was presented by R. W. Weber, 
assistant design group engineer of Convair Divi- 
sion of the General Dynamics Corporation, San 
Diego, Calif. This paper pointed out that gear 
engineering poses one of the big problems facing 
the aviation industry today. Gearing in aviation 
falls into four groups: (1) power plant and acces- 
sory drives; (2) actuators; (3) rockets and mis- 
siles; and (4) radar and instrumentation. Mr. 
Weber stated that potential requirements are a 
hint to a new gear concept. Until recently, gears 
have been associated with the transmission of 
power through rotary motion, which, of course, is 
a basic machine function. Today, however, gear- 
driven shafts provide intelligence—the means for 
rapid solution of mathematical problems and the 
control of supersonic missiles and automatic pro- 
duction machines. Mr. Weber’s paper discussed 
accuracy, tooth surface, durability, lubrication, 
shock and vibration, corrosion, and different 
methods of mounting gears. 

At a meeting of the Industrial Problems Divi- 


Officers of the American Gear Manufacturers Association elected at the recent Fortieth 
Annual Meeting (from left to right): Gunnar E. Gunderson, president, LeRoy R. 
Brooks, vice-president, and Thomas A. Jones, treasurer. 
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sion, a paper “Authority Delegation in Medium- 
Sized Owner-Managed Business” was presented 
by Robert S. Hall of McKinsey & Co. 

Gunnar E. Gunderson, president of the Brad 
Foote Gear Works, Inc., Cicero, Ill., was elected 
president of the AGMA for the coming year. 
LeRoy R. Brooks, president of the Tool Steel 
Gear & Pinion Co., Cincinnati, Ohio, was elected 
vice-president of the Association. Thomas A. 
Jones, general manager of the Jones Machine 


Bullard Opens 


T O BETTER serve industry and keep pace 
with customers’ needs, the Bullard Co.., 
Bridgeport, Conn., has begun operation in a new 
$7,000,000 foundry. Equipment of the latest de- 
sign has been included to permit the production 
of high-quality gray-iron castings for the com- 
pany’s machine tools. 

The size of castings that can be produced is 
limited only by the capacity of the overhead 
cranes, which is, at present, 50 tons. However, the 
building is constructed to take 75-ton cranes 
when they become necessary. The increased ca- 


Hand filling and ramming of molds 
for gray-iron casting are elimi- 
nated with this power-operated, 
portable slinger which is capable 
of filling molds with sand at the 
rate of 1 ton per minute. 


Division, Hewitt-Robins, Inc., Chicago, Ill., was 
elected treasurer. 

Mr. John H. Flagg, president of the Watson- 
Flagg Machine Co., Inc., Paterson, New Jersey. 
received the Edward P. Connell Award at the 
annual dinner. The citation stated that the award 
had been given to Mr. Flagg for his leadership in 
promoting the standards and practices of the gear 
industry and for his many contributions to the 
art of gearing. 


New Foundry 


pacity of this new foundry makes it possible for 
the Bullard Co. to accept inquiries from other in- 
dustries for the supply of gray-iron castings. 

In planning the foundry, a system for continu- 
ous flow production was developed. A transfer 
car carries a loaded charging bucket to a pre- 
selected cupola. Here, the bucket is extended into 
the cupola on cantilever arms and the charge is 
dropped. Gas-fired movable forehearths permit 
continuous pouring from the cupolas and can 
store the molten iron in between the filling of the 
pouring ladles. 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Combination Boring and Reaming Tool 
By A. G. Amos, Calcutta, India 


Drilled or cored holes can be bored and reamed Body A is joined to tapered shank B by ring- 
in a single operation with the combination tool nut C. Tang D on the front of the shank transmits 
shown in accompanying illustration. The cut- a positive drive through its fit in a slot in the body. 
ting elements are removable so that the tool can For boring, spade type stepped cutter E is re- 


be adapted for operating in a wide size range. tained in a diagonal slot in the end of the body. 
Shoulders F central- 


ize the cutter with the 
body, and threaded 
yoke G encloses the 
end of the cutter and 
secures it in position 
through engagement 
with nut H. Milled 
area J is made large 
enough to accommo- 
date a wrench for the 
nut. 

One or two holders 
K, having carbide 
cutter tips L, can be 
set in the body for 
reaming. The holders 
are aligned in the 
body by pin M and 
are secured by set- 
screws N, 


Spade type stepped cutter 

(E) and single-point cut- 

ters (L) bore and ream at 
the same time. 
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Fixture locates a spherical 

die-casting and clamps it 

in place for performing a 
tapping operation. 
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Tapping Fixture for Holding Spherical Parts 


By W. M. Ha.uipay, Southport, England 


Spherical parts frequently present a problem 
when means must be provided to hold them se- 
curely in machining operations. The illustration 
shows a tapping fixture designed to locate and 
clamp a smooth die-casting of spherical shape. 
Locating and clamping are quickly accomplished 
with a few turns of a handwheel. The fixture is 
used to tap blind hole a through boss b at the 
rate of about 300 pieces per hour. 

Moving parts of the fixture are supported by a 
cast-iron column A and an L-shaped bracket B 
which is secured to the top of the column by 
screws. Bracket B has an open-end slot C to re- 
ceive a boss on the upper end of a work-piece. 
The length of slot C is carefully determined so 
that the boss will bear against the inner closed 
end of the slot when the raised bead around the 
casting touches a vertical surface on the column. 

Sliding freely within a bearing hole D, bored 
perpendicular to the base of the fixture, is shank 
E of a locating and clamping member F. The 
clamping member is restrained from turning by a 
machined flat that is flush against the adjacent 


vertical side of the column. To provide a seat for 
the work-piece, recess G is ground in member F. 

Locating rod H has a rounded head J for con- 
tacting the bottom of the die-casting. The rod is 
a free fit in a bored hole in member F. Upward 
pressure is exerted on the rod by a light coil 
spring K housed in a counterbore of the shank. 
The upward movement of the rod is restricted by 
stop-plate L secured by a cross-pin to the lower 
end of the rod. Shank E is threaded to screw into 
the bore of handwheel M. 

In operation, the handwheel is turned to lower 
the locating and clamping member F until its 
bottom surface meets face N. Then, the boss of 
the die-casting is slipped within slot C, while its 
base is snapped over the head of the rod. The 
pressure of spring K holds the casting in position 
while the clamping part F is raised. 

When the handwheel is turned in the opposite 
(lirection, spherical recess G locates the work- 
piece properly, at the same time pressing the 
shoulder of the part against the bottom surface of 
bracket B. 
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Improvements in Hydraulics 
by Forum 


Promoted 


ORE than 200 representatives of ma- 
M chine tool and hydraulic equipment 

manufacturers and users attended the 
Second Production Machine Tool Hydraulic 
Forum held recently at the Engineering Society 
of Detroit Rackham Memorial Building, Detroit, 
Mich. The highly successful meeting was spon- 
sored by Vickers Incorporated for the purpose of 
promoting discussions that will lead to improve- 
ments in hydraulic products, system designs, and 
maintenance methods. 

Louis Polk, president of the Sheffield Corpora- 
tion and the National Machine Tool Builders’ 
Association, delivered the keynote address on 
“Infinity in Action.” He cited the interdependence 
in progress between hydraulics, machine tools, 
and metrology. As an example, Mr. Polk described 
one of the first projects of the new Sheffield Eli 
Whitney Metrology Laboratory involving the ma- 
chining and measurement of a piston and cylinder 
assembly to retain a liquid pressure of 60,000 
pounds per square inch. The seal is depend- 
ent solely on the cylindrical fit, and the slippage 
rate is less than 1/2 cubic inch per month. Mr. 
Polk emphasized that continuing progress will 
depend on our ability to divide the inch finer and 
finer. Nevin L. Bean, technical assistant to the 
general manager, Automatic Transmission Divi- 
sion, Ford Motor Co., was guest speaker at the 
dinner meeting. Mr. Bean reported on his recent 
visit to industrial plants in the U.S.S.R. 

A progress report on developments since the 
First Production Machine Tool Hydraulic Forum, 
held in 1954, was presented by J. Robinson, chief 
engineer of industrial products, Vickers Incorpo- 


rated. It was admitted that external leakage is 
still a major problem in the application of hydrau- 
lic equipment. However, it has been found that 
improved results are being obtained by gasket 
mounting larger valves with more bolts, having 
shorter distances between centers. Also, a pat- 
ented non-drying paste having about 70 per cent 
lead in suspension has been found successful for 
sealing plug threads. Use of new SAE standard 
seals, adherence to J.I.C. standards, and the adop- 
tion of mismatched taper pipe threads were other 
suggestions offered. Mention was also made of 
Vickers’ successful hydrogen brazing of cast-iron 
core plates to steel outer plates for laminated 
design manifolds. 

Hans Ernst, director of research at the Cincin- 
nati Milling Machine Co., represented the ma- 
chine tool builders, and Russell L. Dustman, 
productive equipment manager, Chevrolet Divi- 
sion, General Motors Corporation, represented 
the machine tool users as the able moderators 
during the Forum. 


Hydraulic Circuit Problems 


In that portion of the agenda devoted to hy- 
draulic circuit problems, considerable discussion 
was directed toward the common complaint of 
chatter in broaching. It was pointed out that 
chatter is encountered in electrical and mechani- 
cal drive broaches, as well as hydraulic machines, 
and is generally the result of improper tool de- 
sign for the interrupted cut loads encountered or 
insufficient support or clamping of the work. 
Means suggested for eliminating chatter included 


Moderators for the Vickers-sponsored 
Second Production Machine Tool 
Forum: (left) R. L. Dustman, produc- 
tive equipment manager, Chevrolet 
Division, General Motors Corpora- 
tion; and (right) H. Ernst, director of 
research, the Cincinnati Milling Ma- 
chine Co. 
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having more teeth cutting at one time, applying 
proper back pressure, increasing the power of the 
machine, using a rubber bladder accumulator, or 
employing two cylinders of different diameters. 

Representatives of machine tool users ex- 
pressed an overwhelming preference for a sep- 
arate hydraulic power unit for each head on a 
transfer machine, rather than the operation of 
several heads from a single pump. Machine tool 
manufacturer representatives agreed that it was 
practical to make hydraulic manifolds from alumi- 
num to facilitate drilling long holes and to reduce 
the weight. However, care must be exercised be- 
cause of the different coefficient of expansion of 
the material. 

In considering the cylinder system preferable 
for a reciprocating cycle, it was brought out that 
several machine tool manufacturers use both the 
2 to 1 differential, single-end piston type and the 
1 to 1 double-end piston type. It was agreed that 
the former system requires less space, but speed 
regulation is poor at low speeds. The double-end 
piston type can be used with exhaust control and 
has good regulation at low speeds. 


Fittings, Tubing, and Valves 


It was the consensus of opinion that more at- 
tention should be given to drain lines. One par- 
ticipant recommended using a vented manifold. 
Another stated that his company specified one 
size larger pipe for all return lines. Considerable 
discussion resulted from the agenda item asking 


whether it was more desirable to place tubing and 
hydraulic equipment on the outside of the ma- 
chine or to conceal them inside the base. Users 
agreed that outside mounting was preferred for 
ease of maintenance and better cooling. However, 
representatives of machine tool manufacturers 
pointed out that the improved appearance with 
inside mounting does influence sales. One com- 
promise suggested was to mount the tubing in a 
trough under the work, thus improving appear- 
ance without affecting maintenance. Also, the 
coolant would help dissipate the heat generated. 


Fluid Motors, Filters, and Maintenance 


A Vickers engineer explained that gear, vane, 
and piston type motors are all being used for 
braking action in different applications. However, 
vane type motors should be limited to pressures 
of 1000 pounds per square inch, while the other 
two types can be used for higher pressures. All 
three motors can have their speed regulated with 
metered out flow control. 

In discussing filters, it was pointed out that 
continuous filtration is much preferred to periodic 
cleaning because it is automatic, cheaper, more 
effective, and requires less down time. Calibrated 
pressure gages are employed by some users to in- 
dicate when the filter cartridge should be 
changed. Another user commented that magnetic 
plugs are proving successful in removing particles 
from the hydraulic fluids. However, proper in- 
stallation and the use of a baffle are essential. 


An arresting hook is drilled 
and straddle-milled in one 
set-up at the Torrance, Calif., 
plant of Douglas Aircraft’s 
El Segundo Division. To the 
basic machine tool—a Cin- 
cinnati duplex milling ma- 
chine—were added a Romu- 
lus head and three Keller 
air drills. In initial position, 
table is at extreme right 
for drilling. One gun drill 
machines a hole through a 
clevis on one leg of the 
hook, and two opposed gun 
drills machine holes in the 
ends of both legs. Then the 
table feeds to the left. The 
Romulus head straddle-milis 
the clevis, and the two 
heads of the Cincinnati ma- 
chine straddle-mill the leg 
ends. Drill tips and milling 
cutters are of carbide. 
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Shear type die that enables mass production of 
d pins having various lengths 


Simple Die Cuts Pins to Various Lengths 
By Strasser, Santiago, Chile 


When it is necessary to produce a great many 
pins having the same diameter but different 
lengths, an easily constructed die mounted in a 
light automatic press has proved effective. The 
assembly of the die and its components is shown 
in the accompanying illustration. A hardened 
bushing A is pressed into body B which is 
mounted on base C. The face of the bushing head 
is ground to provide a cutting edge. The wire is 
fed by hand through the bushing against stop D, 


if the teeth are radial, no 
daylight will be visible at 
either end of the line of 
contact of knife edge (E). 
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which is a cap-screw engaged with a lock-nut to 
vary the length of the pin. The cutting action of 
the die is supplied by a shear blade E which is 
guided by plate F. In operation, the no-repeat 
device on the press may be removed to increase 
production. 


Sight Gage for Radially Ground Cutters 
By H. J. Gerser, Stillwater, Okla. 


For a radially ground form milling cutter to 
reproduce its exact profile, all tooth faces must 
be normal to the center line of the cutter. To in- 
spect this condition, the simple gage illustrated 
may prove effective. 

The gage consists of a steel or aluminum block 
A, with a stub-arbor B for the cutter and a bar 
bracket C. A bar D is a sliding fit in a channel in 
bracket C. This bar is ground to a knife edge E 
that is on the arbor center line. To advance and 
retract the bar, a pin handle F is provided. An 
open slot G, milled through the block, serves as 
an inspection window. 

In use, the block is supported on its lower edge 
so that light can be seen through the slot. After 
the bar is retracted, the cutter is placed on the 
arbor, with the teeth facing in the direction illus- 
trated. With the bar advanced into the gullet of 
one of the teeth, the cutter is rotated until the 
adjacent tooth face bears on the knife edge of the 
bar. Daylight visible at either end of the line of 
contact indicates improper grinding. ; 
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Formula for Checking V-Shaped Grooves in Circular Form Tools 


In producing blanks for precision bevel gears, B—a ane 
it te that the céown point Chai 4. AD = AC X cos and by substituting the value of 
accurate both as to axial location and diameter. It AC from Step 2, 
follows, then, that the diameter at the bottom of CB X cos 2=# 
the vee in the circular form tool used to machine AD = 2 
the blank must also be accurate. sin“ e 

One way in which the diameter at the bottom 
of the vee in the tool can be checked is by meas- 
uring over two pins placed opposite each other 
in the V-groove. How is the formula for the meas- 
urement x over the pins obtained if the radius r 
of the pins and the diameter a at the bottom of 
the groove are known? 


Solution: 

Since a and r are known, the problem is to de- 
termine y, the distance from the center lines of 
the measuring pins to the bottom of the groove. 
If AC is a line drawn from the bottom of the vee 
to the center of the upper pin, as shown in the 
diagram, and CB is a line drawn from the center 
of the pin to its point of tangency with the side 
of the vee, then a right-angled triangle is formed 
in which one side, CB, is known and one angle, 
CAB, can be determined. 

A line drawn from the center of a circle to the 
point of intersection of two tangents to the circle 
bisects the angle between the tangents. Hence, 
angle CAB = (a + 8) + 2. Therefore, AC can be 
found. Angle DAC can now be found and with 
AC known in right-angled triangle ADC, AD, 
which is equal to y, can be found. The following 
steps show how the formula for the measurement 
x over pins is obtained. 


1. Angle CAB = «+8 
2 


a+B8B 


2 The measurement (x) over two pins placed in a V-groove 
’ C a+BsB can be determined by Formula 6 when diameter (a), 
3. Angle DAC = 8 — 2 angles « and (3, and the radius (r) of the pins are known. 


2. AC = CB + sin 
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5. Since AD = y and CB =r, these values can be substituted 
in Step 4 to obtain y: 


6. x =a 2r + 2y 


a+2r +2 


Example: 


If the form tool angles are a == 35° and B = 45° 
and the diameter of the bottom of the groove is 
to be 1.824 inches, what is x, the measurement 
over pins, if the pins are 1 inch in diameter (r = 
0.500 inch)? 


From Step 6, 


1.824. + 2 0.500) 


+ [ 


996 


0.64279 


1.824 + [1.5498 + 1] 
4.3738 inches 
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Nylon Solves Tube-Bending Problems 


Nylon tube-bending mandrels, engineered by 
Douglas Aircraft Co., Inc., Santa Monica, Calif., 
have been reported to provide considerable sav- 
ings of money and assembly time. The nylon parts 
for the mandrels were machined from Polypenco 
rod stock supplied by the Polymer Corporation of 
Pennsylvania, Reading, Pa. 

For heavy wall or smaller diameter tubes, a 
bullet type mandrel, such as seen at the bottom in 
the accompanying illustration, is inserted to a 
spot just below the point of bend. The mandrel 
remains stationary as the tube is drawn. Flexible 
segmented type mandrels (center) are used for 
bending thinner wall or larger diameter tubing, 
which is more collapsible. More frequently used 
than the bullet type, such mandrels are inserted 
in the tube and travel with it around the forming 
shoe. 

A segmented ball mandrel of 1 inch diameter, 
fabricated from nylon, is reported to cost only 
one-third that of the original polished steel. In 
addition, the nylon mandrel was cut, formed, and 
assembled by Douglas in five hours, whereas the 
original steel mandrel required seven days for 
delivery. 

The abrasion resistance of the nylon permits 
long wear. At the same time, its resiliency allows 
the mandrel to deform slightly, distributing the 
load during the bending cycles and reducing 
chattering and vibration. Nylon’s low surface 
friction eases the insertion and removal of the 
mandrel and minimizes the drag during the draw- 
ing operation. Also, the high tensile strength pre- 
vents tearing of the mandrel during the bending 
operation. 

The segmented mandrel can be made up of a 
number of discs or bail- 
shaped segments with a cen- 
ter hole. A flexible steel cable 
is threaded through these 
segments to form the com- 
plete mandrel. Machining of 
the segments is conveniently 
carried out on_ standard 
metal-working equipment. 


Bullet type mandrels (bottom), 

flexible segmented mandrel (cen- 

ter), and flexible ball mandrel 
(top), made from nylon stock 
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Talking With 


Sales Managers 


By BERNARD LESTER 


Management Consulting Engineer 


Thanks for Customer Criticism! 


HE superintendent stopped on a tour through 

his plant, and, pointing to a machine tool, 
commented “I was just bristling with sales resist- 
ance before I specified that. I never offered so 
many objections, or saw a sales engineer meet so 
many raps, one after another. The machine has 
been in the shop six months now, and soon we can 
forget about its cost!” 

Prospects erect bulwarks against sales. Cus- 
tomers criticize and complain. Though their re- 
peated objections are aggravating, don’t we owe 
them a lot for objecting? They point a way to 
improvement in equipment and company service. 
They help make salespeople more alert, more 
resourceful, and more persistently tactful. With- 
holding, or even sugar-coating, criticism is a dis- 
service to any sales engineer. 

One problem that confronts every sales man- 
ager is how to apply the prospect’s objections and 
criticisms toward improving sales performance. A 
conventional way to do this is to make use of the 
lost-business report. Too often this is a clerical 
chore, hurriedly prepared at the expense of sell- 
ing time to meet a company date line. 

Since the lost-business report is an “after-the- 
fact” record, it soon enters the category of sales 
statistics. Many manufacturers still classify and 
record each report as an order lost on “price,” 
“delivery,” or “unsuitable equipment,” and so 
on, as though the loss of an order is due to only 
one of these or similar causes, none of which is 
“ineffectual salesmanship.” Thus, many of us have 
relegated the analytical study of market criticism 
and objection to a system of communication and 
record which is about as inspiring as a pile of dry 
bones. 

Repeated autopsies may well reveal causes of 
death. But they cannot equal in importance a 
careful diagnosis which makes prevention pos- 
sible. 

Just one example. A sales manager is alarmed 
by the large volume of business lost on price. This 
brings about an analytical study to reduce costs. 
Quite desirable! Next comes a huddle of company 
officials to discuss the advisability of a price re- 


duction. But the following very important ques- 
tion is often overlooked. “What steps can be taken 
by our sales engineers and promotional people to 
meet the prospect’s objections to high price and 
make value outweigh cost?” 

Perhaps what one equipment sales manager 
does to put customer criticism to work may stimu- 
late thought and sound planning. His plan for 
turning prospect criticism into salesmanship ap- 
pears quite ordinary. Yet it works surprisingly 
well because it is persistently followed with a de- 
termination to improve selling methods. 

1. Each sales engineer sends in a brief report 
when he opens up a new equipment negotiation. 
The reports are arranged according to industry, 
estimated size of equipment, new or old applica- 
tion, and new or old customer. Each report of 
significance must pin-point anticipated prospect 
objections and criticisms. 

2. Each sales engineer sends in a brief report 
on jobs lost, first, naming the prospect's objections 
and, second, a frank statement of what might 
have been done to overcome them. The tabula- 
tion of these reports contributes to a study of the 
market and marketing trends and changes. 

3. Each month some important lost order is 
selected for the purpose of a penetrating study. 
Preferably the salesman involved is present at 
headquarters. This analysis of a lost job is far 
from an “inquisition” or “court trial” of the sales 
engineer. It is regarded as a constructive study 
that serves as an opportunity to present definite 
plans for sales improvement. 

Don't stifle prospect or customer criticism. 
Invitation of criticism often has a wonderful 
psychological effect on the buyer. Expression of 
criticism by the buyer must be taken seriously. 
There must be a clear-sighted response by the 
supplier, so that the criticism can lead to mutual 
understanding and confidence. 

Some of the best designs in modern equipment 
are based to a large extent on customer sugges- 
tion. It follows that customer suggestion can also 
lead to better selling methods. Lend a sensitive 
ear to the complaints of intelligent buyers. 
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LATEST DEVELOPMENTS IN 


Red Ring Rotary Gear-Shaving Machine 
for Crown-Shaving Extra Large Gears 


A huge, Red Ring rotary gear- 
shaving machine with a capacity 
for crown-shaving external gears 
having pitch diameters up to 48 
inches and distance between cen- 
ters up to 62 inches is available 
from the National Broach & Ma- 
chine Co., Detroit, Mich. Spur 
and helical gears up to 12 inches 
wide and with an outside diame- 
ter of 52 inches in the 2 to 16 
diametral pitch range can be 
crown-shaved on this Model GCJ- 
48-inch machine. Shaving without 


crowning can also be done on 
spur and helical gears up to 36 
inches wide and 142 inches be- 
tween centers in the same tooth- 
size range. Previously the largest 
gear that could be crown-shaved 
measured 36 inches between cen- 
ters and was handled on the 
Model GC]J-36-inch Red Ring ma- 
chine. 

Crown-shaving is accomplished 
by rocking-table action—in which 
the table that supports the head- 
stock and _ tailstock is rocked 


around a center pivot while the 
gear is power-driven in mesh with 
a reciprocating gashed rotary 
gear-shaving cutter. With this 
shaving method, the elliptoid 
tooth form is produced on the 
gear teeth. This form has slightly 
thinner tooth sections at the ends 
of the teeth than in the middle 
portion and thus avoids the detri- 
mental operating effects of tooth 
end bearing or shaft misalign- 
ment. 


The Model GCJ-48-inch rotary 


Giant-size Red Ring gear-shaving machine equipped for crown-shaving large gears 
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Machine tools, unit mechanisms, machine parts, and 
material-handling appliances recently placed on market 


Edited by FREEMAN C. Duston 


gear-shaving machine has a one- 
piece cast-iron base. The cutter- 
head is mounted on a saddle at 
the rear of the machine. The work 
drives the cutter which is meshed 
with the work-gear in crossed 
axes relationship during the shav- 
ing process. Either manual or 
automatic means can be used to 
feed the cutter into the work in 
selected increments from 0.001 to 
0.003 inch at the end of each 
stroke of the cutter. Cutters 7, 9, 
and 12 inches in diameter are 
used. 

The direction of work rotation 
is reversed at each end of every 
stroke to assure uniform shaving 
of both sides of the teeth. Axial 
travel of the saddle is controlled 
by a clutch-equipped transmis- 
sion that provides both feed and 


traverse speeds. Separate motor 
drives are provided for head- 
stock rotation, cutter reciproca- 
tion, and coolant pump operation. 
Push-buttons control all machine 
functions. The machine occupies 
a floor space about 113 by 114 
inches and has an over-all height 


of 82 inches. It weighs 44,500 
pounds and is equipped with a 
5-H.P. motor that drives the 
headstock, and a 8-H.P. motor 
that furnishes power for transmit- 
ting the reciprocating movement 
to the cutter. 


Circle Item 101 on postcard, page 261 


Motch & Merryweather Double Duplex Milling Machine 


A double duplex milling ma- 
chine brought out by the Ma- 
chinery Manufacturing Division, 
Motch & Merryweather Co., 
Cleveland, Ohio, has two pairs of 
opposed milling heads that oper- 
ate simultaneously from four 
sides to mill the kingpin bosses of 
forged steel axles. Two surfaces 
on each end of a front axle are 
face-milled in correct relationship 


to the frame-mounting surfaces. 
The machine has two tables on 
each side of the base. These tables 
are adjustable and can be set to 
mill the surfaces of the part to 
various angles. On each table are 
mounted opposed (right- and left- 
hand) milling heads, each on 
broad hardened ways. The right- 
hand table is mounted on ways, 
in order to adjust the distance 


Motch & Merryweather double duplex milling machine for milling axle kingpin bosses 


MACHINERY, July, 1956—2156 


e 
a 


between the pairs of milling 
heads. Each milling quill has a 
2-inch adjustment so that it can 
be set to obtain accurate spacing 
between the milling cutters. The 
universal type fixture serves to 
equalize endwise positioning and 
to provide for variations in part 
design and size. 

The part is loaded by a hoist 
into the fixture, and the operator 
mechanically equalizes its end- 
wise position. Hydraulic clamping 
is obtained by pressing the cycle 
button. The cycle consists of 
rapid traversing the four milling 
heads to their milling positions, 
feeding of the four heads simul- 
taneously across the surfaces to 
be milled, stopping and rapid 
traversing return to the starting 
position, and unclamping the fix- 
ture. 

All machine movements are 
automatic, except for loading and 
unloading the part. The control 
and actuation are by hydraulic 
power. The milling heads are of 
the universal type, heavy-duty, 
single-speed, with provision for 
speed changes obtained by change 
gears. Although this machine is 
built to process a specific part, it 
can be adapted for handling sim- 
ilar parts by varying the positions 
of the universal components 
which hold and machine the work. 


Circle Item 102 on postcard, page 261 


Machine for washing metal parts built by Stoelting Brothers Co. 


Stoelting Automatic 
Washing Machine 


An automatic water washer for 
spotless cleaning of metal parts 
or products, which operates vir- 
tually unattended, has been de- 
veloped by Stoelting Brothers Co., 
Kiel, Wis. This machine leaves no 
residual matter or watermarks on 
the washed metal parts, thorough 
cleaning being accomplished by 
a series of washing stages which 
includes rinsing with de-ionized 
water. 

The washer is so arranged that 
all water washing solutions and 
rinsing water can be re-used. It 
provides a continuous flow of work 
through the cleaning stages, pre- 


Bar stock unloading machine brought out by Feedall, Inc. 


216—MACHINERY, July, 1956 


paring products for finishing op- 
erations or immediate packaging. 
Each washer is built to meet the 
space requirements of the indi- 
vidual purchaser. Cleaning opera- 
tions can be modified or changed 
to suit specific requirements. 


Circle Item 103 on postcard, page 261 


Feedball Bar Stock 
Unloader 


Feedall, Inc., Willoughby, Ohio, 
has brought out a machine that 
unloads pieces of bar stock or 
tubing from a production ma- 
chine and transfers them to a 
high tote box. This unloader has 
one stationary tower and one 
movable elevator so that it can 
be adjusted to handle pieces 
from 8 feet to 12 feet in length 
and from 1 1/2 to 8 inches in di- 
ameter at a variable rate of elevat- 
ing speed. 

Operation of the unloader is 
comparatively simple. The bar or 
tubing flows from the production 
machine into a V-shaped trough 
which is tipped to one side as the 
piece leaves the machine. The 
piece slides down an incline until 
it is picked up by the cleats of the 
two elevating conveyors which 
operate in unison. It is lifted to 
the top of the conveyors and car- 
ried over to the other side of the 
uprights where it rolls into the 
tote box. 

Power is furnished by a 1/2- 
H.P., 220- or 440-volt, 3-phase 
motor operating through a square 
shaft which motivates both ele- 
vating conveyors. 


Circle Item 104 on postcard, page 261 
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**Metal Monitor” for 
Checking Metals 


A portable electronic instru- 
ment called the “Metal Monitor,” 
designed for checking metals 
without making a laboratory anal- 
ysis, has been announced by the 
Brush Electronics Co., Division 
of Clevite Corporation, Cleveland, 
Ohio. This instrument identifies 
ferrous and non-ferrous metals by 
comparative testing with known 
samples and can be used to sort 
mixed metals of unknown char- 
acter into homogeneous groups 
for further testing. It can also be 
employed to check stock, parts in 
process, or finished products for 
many characteristics other than 
chemical composition, such as 
hardness, heat-treatment, metal- 
lurgical structure, uniformity, 
plating thickness, and plating ad- 
hesion. The instrument will detect 
a difference in composition be- 
tween two pieces of steel of as 
little as one point in the carbon 
content. 

Operation of the device requires 
no special or technical education. 
It is portable (21 pounds) and can 


“Metal Monitor" being used to check parts for proper heat-treatment 


be moved to the job. Since the 
“Metal Monitor” is non-destruc- 
tive, it can be used on finished 
parts and assemblies. Only a very 
small area of the piece is contacted 
in making a test. As many as 3000 
pieces per hour can be checked. 


Circle Item 105 on postcard, page 261 


Compact Transfer Machine for Processing Camshafts 


Production and handling of 
camshaft are being facilitated by 
a special transfer machine de- 
signed and built by the Michigan 


Drill Head Co., Detroit, Mich. 
The machine has twelve stations 
built around standard compo- 
nents. These components, as well 


Twelve-station transfer machine for processing camshafts 
built by the Michigan Drill Head Co. 


as the transfer, locating, and 
clamping mechanisms, are hy- 
draulically operated and electri- 
cally controlled. 

The bearings and journal of the 
camshaft have at this stage been 
rough-turned, the ends faced and 
centered, and the sides of the front 
bearing have been faced. As the 
part progresses through the ma- 
chine, it rides on the two end 
bearings and is guided on both 
sides of the front bearing. It is 
pushed by two fingers that bear 
on the camshaft between the 
lobes and fed into the machine 
from a hopper by an automatic 
loading device. When the part is 
placed in position on the ma- 
chine, it operates limit switches 
which start the transfer cycle. As 
the camshaft is being transferred, 
various rails control its position 
by interfering with the cam lobes 
in such a manner as to prevent 
rolling. 

At the eleventh station, rubber 
pads cover three vertical holes 
drilled in the preceding station. 
Air is then blown through the 
holes. If a hole has not been 
drilled to depth, no air passes, 
causing a pressure build-up which 
—through a pressure switch—will 
stop the machine. With proper 
drilling, the pads back off and sig- 
nal that a part has been com- 
pleted. The part is unloaded onto 
a conveyor at the last station. 
Wherever a hole is to be drilled 
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and reamed, or drilled and tapped, 
a broken-tool detector is used to 
protect the work and tools. All 
moving parts of the machine are 
automatically lubricated. The cut- 
ting tools are run at a surface 


speed of 60 feet per minute and 
fed at the rate of 5.25 inches per 
minute. The estimated produc- 
tion at 80 per cent efficiency is 
151.2 pieces per hour. 
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Turchan Automatic Die-Sinker 


An automatic, bed type die-sink- 
er of solid cast-iron construction, 
designed to handle the heaviest 
cuts and maintain an exception- 
ally high degree of accuracy, has 
been brought out by the Turchan 
Follower Machine Co., Detroit, 
Mich. Equipped with a Turchan 
magnetic tracer, this machine 
can be operated in three dif- 
ferent ways. It is primarily a 
fully automatic die-sinker but it 
can also be used as a power- 
operated straight milling machine 
or as a hand-operated straight 
milling machine. Any one of these 
three methods of operation can be 
selected by means of the central 
knob of the control panel. When 
set for fully automatic operation, 
the length of stroke can be ad- 
justed to cover the work-piece, 
and the desired feed can be se- 
lected at the end of the cut. 

A second tracer control can be 


Automatic die-sinker equipped with magnetic tracer 
made by Turchan Follower Machine Co. 
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used for contour-machining op- 
erations. Automatic interchange- 
able feeds and indexes are avail- 
able for ram and table. As the 
tracer automatically coordinates 
the vertical movement of the cut- 
ter with table and ram movements 


to accurately reproduce the pro- 
file of the master model, electric 
limit switches control the adjust- 
ment of the stroke length. A pre- 
cise three-way micrometer adjust- 
ing assembly assures fast and easy 
set-up. 

The 17- by 57-inch table is 
heavily ribbed with extra-long 
guide ways that provide maxi- 
mum bearing area and eliminate 
excessive overhang which might 
cause distortion and _ bending. 
Work-piece and model are 
mounted on a common base. 
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*Clear-Flo” Lubrication System for Clearing Presses 


The Clearing Machine Corpo- 
ration, Chicago, Ill., has intro- 
duced a “Clear-Flo” press lubri- 
cation system that automatically 
supplies clean, circulating oil to 
every part of the press requiring 
lubrication. The outstanding fea- 
ture of the “Clear-Flo” system is 
the method of metering the oil, 
which eliminates clogging. 

This system—based on a new 
application of a standard engi- 
neering principle that controls the 
flow of oil accurately and safely 
—consists of inserts resembling 


large and exaggerated screw 
threads. The oil passes spirally 
through the metering block and 
around the insert on its way to the 
lubrication point. 

The principle is simple. More 
oil will pass through a short tube 
than a long one of the same diam- 
eter in a given period of time. 
This is due to friction between 
the oil itself and the walls of the 
tube (or screw in the “Clear-Flo” 
system). The longer the insert, the 
less oil will pass through it. At no 
point in the circuit is the oil pas- 


Fig. 1. Cut-away view of Clearing straight-side press 
showing ‘'Clear-Flo” lubrication system 
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Fig. 2. Diagram illustrating Clearing ‘Clear-Flo” lubrication system 


sage reduced to less than the area 
of a 5/32-inch tube. As a result, 
this system provides metering 
without restricting. In addition, 
large, clear passages are provided 
at the emission points. There is 
no danger area where clogging 
can take place. Any foreign ma- 
terial is flushed completely 
through the system and removed 
by the filter. The metering device 
is calculated to place the right 
amount of oil at each individual 
gear and bearing in the press. 

The flow of oil through a Clear- 
ing straight-side press such as 
shown in Fig. 1 is from an oil 
sump located in either the press 
bed or a press upright, depend- 
ing upon other design require- 
ments. A float switch with an in- 
dicator light on the main control 
panel provides a visual check on 
the oil supply. 

Oil is pumped from the sump, 
Fig. 2, through the filter. If the fil- 
ter becomes clogged, a_ safety 
valve in the pump will return the 
oil to the sump. The loss in sys- 
tem pressure will actuate a safety 
switch and prevent the press from 
operating. The oil is pumped to 
several distributing blocks at the 
top of the press crown where it is 
metered and directed to various 
parts of the press. All shaft bear- 


ings, meshing points of gears, and 
main bearings are lubricated with 
oil. Oil from the main bearings 
and gears is directed to wrist- 
pin and plungers, and from there 
to the slide adjusting mechanisms. 
Circle Item 108 on postcard, page 261 


Redesigned surface grinder announced by the Mattison Machine Works 


“Mattison Redesigned 


Surface Grinder 


The Mattison Machine Works, 
Rockford, Ill, have redesigned 
Models 24 and 36 vertical rotary 
surface grinders to increase their 
stock-removing capacities and to 
adapt them for handling close- 
tolerance work. Automatic cycling 
is available on these high-powered 
surface grinders through the use 
of one of two automatic systems 
that may be installed at extra 
cost. Either system will provide 
push-button-actuated automatic 
cycling which includes switching 
on the coolant pump; moving the 
table into grinding position; mag- 
netizing the table and starting it 
rotating; feeding to size, accord- 
ing to the gaging system; spark- 
ing out; and returning all elements 
of the machine to their original 
positions ready to repeat the load- 
ing and grinding operations. 

The air gaging system meas- 
ures the work continuously and 
gives the operator visual indica- 
tion that parts are approaching 
the finished size. The micro- 
switch automatic sizing system 
is an electromechanical device 
which measures the work contin- 
uously and actuates the auto- 
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matic cycle at the completion of 
the grind. The machine is then 
ready for the next load. 

A continuous down feed system 
increases the range of feeds. The 
base is made stronger and more 
rigid by the addition of cross- 
girths. The tank is now made sepa- 
rate from the machine so that 
changes in coolant temperature 
cannot affect machining accuracy. 
Two flushing nozzles in the base 
wash sludge into the coolant tank. 
A coolant separator can be used. 

Two spindle-driving systems 
are available. One is a_ built-in 
drive with semi-enclosed motor 
and the other, a coupling type 
drive with standard, totally en- 
closed, fan-cooled motor which 
meets J.I.C. standards. A new 
venting method prevents coolant 
mist from being drawn into the 
motor. Standard equipment on 
the Model 24 is a 30-inch mag- 
netic chuck and 18-inch seg- 
mented wheel, and on Model 36, 
a 36-inch magnetic chuck and 18- 
inch wheel. Larger size chucks 
and wheels are available. Both 
machines are designed for heavy 
stock removal, a 40-H.P. motor 
being standard on the Model 24 
and a 50-H.P. motor on the 
Model 36. 
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Rockford Heavy-Duty “Hy-Draulic”’ Planer 


with “Eleedraulic” Control 


To complement the develop- 
ment of carbide tools, and in 
keeping with the trend toward 
centralized machine control, the 
Rockford Machine Tool Co., 
Rockford, Ill., has brought out the 
H-3 drive with “Elecdraulic” con- 
trol for application to its heavy- 
duty “Hy-Draulic” planer. This 
drive makes it possible to actuate 
all table and feed movements of 
the planer from its pendant con- 
trol. 

The drive has three distinct 
ranges, or three planer drives, in 
one unit. It serves as a powerful, 
efficient drive at both high and 
low speeds and combines the 
ruggedness and efficiency of a 
single-circuit planer with all the 
speed required for carbide tools. 
It has two hydraulic cylinders 
with different area capacities. 
Solenoid-operated selector valves 
direct oil from the pump to either 
cylinder, or both in combination. 
Since the pump delivery can be 
applied to three distinct areas, 
three force ranges are available 
with three inversely proportional 
speed ranges. 

The drive is of the reversing 
circuit type which absorbs the 


deceleration of the table and the 
work load within the hydraulic 
system. Acceleration is controlled 
by the servo-operated reversing 
pump control. Reversals are 
smooth, shockless, and accurate 
over the full range of cutting 
speeds. 

To further simplify the opera- 
tion of the planer, speed-range 
selection and cutting-speed adjust- 
ment are available from the pend- 
ant. A direct-reading tachometer 
dial is provided to indicate the 
exact speed at which the table is 
traveling at all times. Return 
speed is independent and _infi- 
nitely adjustable. Maximum re- 
turn speed is available automati- 
cally at any cutting speed. 

Cutting speed may be increased 
or decreased from the pendant by 
push-button while the machine 
table is running. Stepless adjust- 
ment in all ranges, from 0 to maxi- 
mum, is available. Range selec- 
tion is by means of a selector 
switch on the pendant. Feed ac- 
tuation at either the start or the 
end of the normal cutting stroke 
may also be selected by a switch 
on the pendant. 
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“Hy-Draulic” planer with “Elecdraulic” control brought out by the Rockford Machine Tool Co. 
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Fig. 1. Plain rise-and-fall style “Powermatic” milling machine 


Cincinnati ““Powermatic” Milling Machines 


A line of automatic milling ma- 
chines, called “Powermatics,” de- 
signed to combine a sturdy spindle 
drive with convenient, quick set- 
up features and rapid, fully auto- 
matic table and _ spindle-carrier 
cycles, has been announced by 
the Cincinnati Milling Machine 
Co., Cincinnati, Ohio. The ma- 
chines are built in plain, duplex, 
and plain rise-and-fall styles. 
“Powermatics” offer cutting capa- 
cities up to 10 H.P. and spindle 
speeds up to 3000 R.P.M. for 
taking conventional milling or 
climbing cuts with either high- 
speed steel or carbide cutters. 

The plain rise-and-fall style ma- 
chine, Fig. 1, will automatically 
take closed-end cuts and cuts re- 
quiring a retraction of the cutter 
to clear an obstruction on the 
work or fixture. The duplex style 
machine, Fig. 2, has spindle-car- 
riers that remain fixed in rela- 
tion to table traverse. Standard 
“Powermatics,” designated the 200 
series, are built in seven sizes of 
each style, from No. 205-112 (24- 
inch table travel, 5 H.P.) to No. 
210-118 (96-inch table travel, 10 
H.P.). 

Automatic cycles and manual 
control have been combined to an 
unusual degree for production 
type milling machines. Through a 


cycle-selector unit, a single lever 
initiates the complete milling op- 
eration, including automatic table 
cycle, spindle stop, backlash 
eliminator, spindle-carrier cycle of 
rise-and-fall machines, and spin- 
dle retraction when this equip- 
ment is supplied. 

Standard automatic table cycles 
feed to the right or left, or al- 


Fig. 2. Duplex style Cincinnati Powermatic’ 


ternately right and left, with a 
center stop position for safety. 
Rapid traverse is at the rate of 300 
inches per minute. Sixteen table 
feeds, ranging from 1/2 inch to 20 
inches per minute, are obtained 
with change-gears. 

To protect the operator, gears 
stop rotating when the hinged 
covers over the change-gear sta- 
tions are opened. This is accom- 
plished through contact buttons 
in the electrical circuit. Sixteen 
spindle speeds can be obtained 
through change-gears and a back- 
gear combination. A choice of 
three ranges of spindle speeds is 
available: 75 to 3000 R.P.M., 50 to 
2000, and 30 to 1200 R.P.M. Range 
and horsepower are interrelated. 

Vertical feeds for the spindle- 
carrier of rise-and-fall machines 
are infinitely variable from 1 inch 
to 40 inches per minute, obtained 
through a dial control. Feed cycles 
are initiated and synchronized 
with the table cycles by the cycle- 
selector unit. Adjustable stops, 
engaging the teeth of a fixed rack, 
may be set to utilize any portion 
of the 8-inch vertical range. The 
standard rise - and - fall machine 
feeds down only and rapid trav- 
erses up and down at the rate of 
100 inches per minute. However, 
the machine can be arranged to 
feed up and down for box milling. 
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Lodge & Shipley High-Speed Heavy-Duty Power Shear 


A 24-inch production shear has 
been announced by the Lodge & 
Shipley Co., Cincinnati, Ohio. 
This “Speed Shear” is built for 
fast, heavy-duty power shearing. 
It has a blade length of 24 inches, 
a throat depth of 7 1/2 inches, 
and will cut mild steel up to 1/8 
inch thick. It operates at speeds 
up to 120 strokes per minute and 
is 50 inches wide, 50 inches deep, 
and 72 inches high. 

This shear will do straight and 
angle shearing, sequence shear- 
ing, slitting, notching, blanking, 
and accurate duplication of 
straight-side parts without the use 
of dies. The special table, which 
extends around the left end of the 
blade, is provided with tapped 
holes for quick, accurate set-up of 
protractors, clamps, and cutting 
guides. For regular shearing, a 
front-operated back gage is used. 

Important features of this shear 
include: provisions for making all 
adjustments at the front of the 
machine; table designed for sit-or- 
stand operation; counter-thrust 
slide for burr-free cutting; per- 
fected solenoid-operated safety 


clutch; rugged steel plate con- 
struction; adjustable hold-down 
fingers with molded neoprene 
cups; chute that discharges work 
to front or rear of machine; foot- 
control switch and machine- 
mounted push-buttons; selective 
operation; continuous or single- 
stroke cutting; see-through finger 
guard; fully enclosed drive; and 
fluorescent light gage which illu- 
minates the table. 

The machine is furnished with 
a 1 1/2-H.P. motor and a three- 
belt V-drive. Protractor and guides 
for cutting are also provided. Ca- 
pacities include 1/8 inch in mild 
steel, 3/32 inch in stainless steel, 
and 7/82 inch in duralumin. 
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Kenco Deep-Throat Punch 
Press with Safety Features 


Kenco Mfg. Co., Los Angeles, 
Calif., has brought out a 15-ton 
deep-throat punch press which 
has the same safety and mechani- 
cal advantages as the company’s 
15-ton  Electro-Safe standard 


Lodge & Shipley ‘Speed Shear.” Inset shows close-up of sequence 
shearing of aluminum gussets in aircraft plant. 


222—MACHINERY, July, 1956 


Deep-throat punch press with safety 
features made by the Kenco Mfg. Co. 


model press. The deep-throat 
Electro-Safe press has no fly- 
wheel and thus eliminates stored- 
energy and double-tripping haz- 
ards. Mechanical clutching, too, 
has been eliminated. Conse- 
quently, noise, vibration, and ac- 
cidents normally connected with 
clutching cannot occur. The 
stroke is powered by an electrical 
surge which starts the motor from 
a dead stop. The motor stops at 
the end of the stroke cycle. 

Two single-trip buttons are 
widely spaced to keep the oper- 
ator’s hands clear of the danger 
zone. The operator must push 
both buttons at once and hold 
them down until the bottom of 
the stroke is reached. The buttons 
are then released preparatory to 
starting a new cycle. A heavy- 
duty safety brake is applied when- 
ever power is disrupted or discon- 
nected, and a safety stop button 
halts the press instantly at any 
point in the cycle. Thus, the op- 
erator and equipment are safe- 
guarded should mechanical or 
electrical failure occur. 

Versatile controls permit the 
operator to change from single- 
trip to continuous-stroke, inch- 
ing, two-hand, or foot control by 
merely turning a dial. This selec- 
tor switch can be locked in posi- 
tion so that the operator cannot 
expose himself to danger by vary- 
ing the setting. 
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Gisholt “‘Masterline” Turret Lathes 


“Masterline” ram type univer- 
sal turret lathes that are new 
throughout, both in styling and 
construction, have been brought 
out in three basic models by the 
Gisholt Machine Co., Madison, 
Wis. These lathes are built to pro- 
vide faster, easier operation than 
preceding models. They have in- 
creased power and higher spindle 
speeds for more efficient use of 
the latest cutting tools. 

The No. 3 lathe takes round bar 
stock up to 1 1/2 inches in diame- 
ter and the No. 4 will handle 
round bar stock up to 2 inches in 
diameter. The No. 5 lathe can be 
furnished to take either 2 1/2- or 
4 1/4-inch round stock through 
the spindle. All models can be 
equipped with the Gisholt 
“JETracer,” mounted on the rear 
of the cross-slide or on a single 
turret face. Each machine can 
also be furnished with a Lynn 
hydraulic drive unit as a part of 
the original equipment to provide 
competely automatic operation. 
One-piece, replaceable, hardened 
and ground steel bedways are 
standard. A cast-iron chip pan, 
motor, and coolant reservoir are 
incorporated in the cabinet legs 
of the machine. 

The hydraulic speed selector 


offers a choice of “direct” or “pre- 
set” operation. Spindle speeds 
may be selected with reference to 
work diameters and surface speeds 
in feet per minute. A convenient 
“high-low” trip-lever permits an 
instantaneous speed change in a 
ratio of 8 to 1 when changing from 
drilling, turning, or boring to 
threading, forming, or reaming 
operations. 
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Colonial “‘ElectroGear”’ 
Dual-Ram Vertical 
Broaching Machine 


A complete line of 15-ton ca- 
pacity “ElectroGear” dual-ram 
vertical broaching machines is an- 
nounced by the Colonial Broach & 
Machine Co., Detroit, Mich. Ex- 
ceptionally smooth operation is an 
outstanding feature of these ma- 
chines. This characteristic is 
achieved through helical pinion- 
rack drives and balanced power 
loading made possible through 
the interaction of the ascending 
and descending rams. The smooth 
flow of power to the tool results 
in broached surfaces of improved 
finish obtained by a 50 to 100 ver 
cent faster cutting stroke. The 


Colonial 15-ton, 80-inch stroke, 
dual-ram broaching machine 


pinion-rack drive is by a vari- 
able-speed, direct-current motor 
powered by a _ motor-generator 
set. While one ram is descending 
on the cutting stroke, the other 
ram is returning to the starting 
position, 

Five basic aiodels are available 
with stroke lengths of 54, 66, 80, 


“Masterline” ram type universal turret lathe brought out by the Gisholt Machine Co. 


MACHINERY, July, 1956—223 


in 
Na 
i 
a & \ 


90, or 100 inches. Hardened and 
ground box or vee type ways are 
available on all five models. 
Broaching speeds range up to 80 
feet or more per minute. The ram 
speed is infinitely variable be- 
tween minimum and maximum 
to give optimum broaching speeds. 

Ram ways are pressure-lubri- 
cated, and all gears are auto- 


matically lubricated. Hydraulic 
power is provided to operate the 
work-holding fixtures and is in- 
terlocked with the machine cycle. 
All hydraulic and electrical con- 
trols are interlocked and installed 
in accordance with J.I.C. stand- 
ards. Tables and fixtures are hy- 
draulically actuated. 
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Norton Automatic Machine for Grinding Stem Pinions 


An automatic machine for 
grinding stem pinions has been 
developed by the Norton Co., 
Worcester, Mass. Important fea- 
tures of this machine include spe- 
cial work-holding and driving 
equipment with automatic load- 
ing and unloading devices. Auto- 
matic controls permit one opera- 
tor to supervise the production of 
more than one of these machines. 
Many of the features of Norton’s 
CTU cylindrical grinders are in- 
corporated in this special-purpose 
grinder. 

The pinions are placed in a 
loading chute from which each 
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one is automatically moved down 
inclined ways toward a revolving 
turret. The turret places the pin- 
ion in position for the footstock 
center to engage the center hole 
and pushes it forward into the 
floating type collet on the head- 
stock. The grinding cycle time is 
pre-selected on the basis of stock 
removal and finish requirements. 
Upon completion of the grinding 
operation, the revolving turret 
takes the pinion from the centers 
and discharges it into an unload- 
ing chute from which it rolls onto 
the conveyor at the front of the 
machine. 


Automatic machine for grinding stem pinions developed by the Norton Co. 


Grinding wheel truing and 
forming are performed automat- 
ically at predetermined intervals 
by a time-saving device mounted 
on the wheel-head. In addition, 
this device gives close control of 
the amount of abrasive removed 
from the wheel face. The wheel- 
head is automatically reset to 
compensate for the reduced wheel 
diameter after truing. Interlock 
controls assure that automatic ac- 
tions occur in their proper order. 
Any deviation from normal or cor- 
rect operation causes the machine 
to stop. 
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Automatic Spray Painting 
Machine 


An automatic machine for 
painting cylindrical and rectangu- 
lar parts, such as tubes, bottles, 
and model trains, has been de- 
veloped by the Conforming Ma- 
trix Corporation, Toledo, Ohio. 
This machine has vertical travel- 
ing paint guns which spray either 
on the down stroke or on both the 


2 


Automatic spray painting machine 
made by the Conforming Matrix 
Corporation 


down and up strokes, as desired. 
The work-holding spindle can be 
set to remain stationary or ad- 
justed to rotate at speeds ranging 
from 50 to 400 R.P.M. 

The machine is completely air- 
operated, and has a low-pressure 
hydraulic cylinder drive for 
smooth, adjustable gun travel in 
both directions. A spindle stop- 
ping-locating device facilitates 
easy loading and unloading of 
work. The unit is furnished com- 
plete with two automatic spray 
guns, speed controls, atomizing 
air regulator, necessary hoses, and 
fittings. The air-operated valves 
and other moving parts are auto- 
matically oiled. 


Circle Item 117 on postcard, page 261 


“Blutex” Tracing Vellum 


The Frederick Post Co., Chi- 
cago, Ill., has announced an im- 
proved tracing vellum called 
“Blutex” that permits clean era- 
sure of pencil lines. A combina- 
tion of transparentizing materials 
used in treating the base stock 
is said to provide the exceptional 


erasing qualities. “Blutex” is 
treated with 100 per cent syn- 
thetic resins rather than oils. The 
carefully selected resins are said 
to provide a “drier” working sur- 
face of unchanging characteris- 
tics. While dry, the paper is never 
brittle. This unusual dryness, 
combined with an extra-hard sur- 
face, permits faster and cleaner 
erasures. 


Materials are specifically for- 
mulated to resist heat and aging. 
The transparentizing agents will 
not fuse with the graphite lines, 
thus eliminating a condition that 
makes lines difficult to erase. Fine 
drawing characteristics for opaque 
graphite lines are also claimed 
for the dry surface of the “Blutex” 
vellum. 
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Producto Index ‘*Mill-Matic” for Machining 
Jet-Engine Components 


A Model ST-50 index “Mill- 
Matic” machine for automatic ex- 
ternal or internal milling of slots, 
scallops, and lugs in jet-engine 
components is announced by the 
Producto Machine Co., Bridge- 
port, Conn. The versatility of this 
improved model has been in- 
creased by the addition of an ad- 
justable angle milling head, a dual 
spindle, and a variable spacing 
index. 

The vertical slide can be swiv- 
eled up to 30 degrees either side 


of the vertical position in one 
plane and can be tilted up to 10 
degrees either side of vertical in 
the other plane. It has a stroke of 
20 inches with necessary controls 
for any combination of feeds and 
approach strokes. 

The milling head is designed 
with two spindles so that the 
work-piece can be machined 
either externally or internally. The 
automatic type index mechanism 
has a capacity of up to 150 divi- 
sions and can also handle a vari- 


Index “Mill-Matic’ equipped for milling jet-engine components 
introduced by the Producto Machine Co. 
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Magnetic separator and filter made by the Industrial Filtration Co. 


ety of spacings if necessary. Work 
capacity is from 18 to 54 inches. 
Other features are a completely 
automatic cycle and necessary 
controls for jogging, etc., as re- 
quired for set-up purposes. The 
speed range of the milling head is 
from 30 to 350 R.P.M. and the 


feed range is from 1 to 30 inches 


per minute. Rapid traverse is at 
the rate of 250 inches per minute. 
The entire spindle and ram can be 
retracted to facilitate loading and 
unloading large, bulky pieces. 
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Delpark Magnetic Separator 
and Filter 


A Delpark, 200-gallon magnetic 
separator and filter for filtration 
processes requiring large flow ca- 
_ pacities is announced by the In- 


dustrial Filtration Co., Lebanon, 
Ind. This unit—said to be the 
largest of its kind—is designed for 
the removal of sludge and abra- 
sives by the use of a flat magnetic 
field of Alnico No. 5 permanent 
magnets. The ferrous-laden liquid 
flows over the magnetic field dif- 
fusing liquid and particles, thus 
assuring complete exposure to the 
magnets and making it possible 
to hold the liquid depth to a min- 
imum. Particles that normally re- 
main suspended in a liquid of 
heavy viscosity are brought into 
more positive influence of the 
magnets. The natural force of 
gravity and low-velocity flow aid 
in efficient separation of ferrous 
sludge and abrasives. 

Because certain particles such 
as wheel abrasives do not respond 
to a magnetic field, the magnetic 
separator has been combined with 
the Delpark paper filter. 

Circle Item 120 on postcard, page 261 


Seneca Falls Automatic Lathe Equipped 
for Specialized Production Job 


Removing welding flash from 
a worm-shaft assembly on a high- 
production basis has been facili- 
tated by the Seneca Falls Ma- 


chine Co., Seneca Falls, N. Y., by 
equipping their Model “LN” auto- 
matic lathe, Fig. 1, with certain 
standardized units. This special- 


Fig. 1. (Left) Seneca Falls automatic lathe designed for specialized high-production work re- 
quiring handling of red-hot welded worm-shaft. Fig. 2. (Right) Work-piece held in chuck and 
steadyrest rolls while a second piece is shown ready to be injected into the loading position 
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UNLOADED ARMS IN RECEIVING POSITION. 


ARMS IN LIECTING POSITION 


PISTON FOR ELEVATOR ASSEMaLY 
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! OPERATING CYLINDER 
AR i 


SCHEMATIC VIEW OF AUTOMATIC WORK HANDLING EQUIPMENT 


TOOL LAYOUT 


LOADED EACTOR G00 | f 


WORK ORIVER 


Fig. 3. (Upper view) Diagram showing work-handling equipment of 

lathe illustrated in Fig. 1. (Lower view) Diagram illustrating method 

of holding and driving work and arrangement of carbide tools 
employed on Seneca Falls automatic lathe 


ized high-production machine af- 
fords substantial savings in initial 
equipment costs. 

The upper diagram, Fig. 3, 
shows the automatic work-han- 
dling equipment. Welded parts 
are delivered to the lathe red-hot 
directly from the welding ma- 
chine by a conveyor which joins 
the loading chute. The parts flow 
by gravity to a fixed stop at the 
loading position. On completion 
of a finish-turned part, the spindle 
stops, the hinged steadyrest roll- 
carrier is retracted, the collet 
chuck opens, and the finished 
piece is ejected from the collet by 
a spring-loaded ejector-rod. The 
part is deposited on the unloader 
arms which immediately swing 
the finished piece into the dis- 
charge chute and then return to 
the receiving position. 

At this point, an elevator as- 
sembly raises a rough piece over 
the loading chute stop and into 
the loading cradle, which remains 
in the raised position until the 
part is injected into the collet 
chuck by the pneumatically op- 
erated plunger. The collet chuck 


closes immediately, the elevator 
assembly retracts, the hinged 
steadyrest roll-carrier automat- 
ically closes, the headstock spin- 
dle clutch engages, the tools on 


the overhead slide advance to the 
cutting position, remove the flash 
and burnish the work, after which 
the tools retract and a new cycle 
begins. 

The lower diagram in Fig. 3 
shows the method of holding and 
driving the part in a collet chuck 
and also the location of the insert 
type carbide tool used for remov- 
ing the hot flash. The burnishing 
roll used to smooth and evenly 
match the junction of the welded 
parts is also shown. 

The entire loading, machining, 
and unloading operations are 
automatic; however, push-button 
controls are installed for the man- 
ual operation of each movement. 
The loading cycle cannot get out 
of time since the automatic se- 
quence is controlled by a system 
in which each movement is initi- 
ated by the completion of the pre- 
ceding one. 
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Tape-Controlled Indexing 
Table 


precision-made, automatic, 
tape-controlled indexing table has 
been announced by the Micro- 
Positioner Corporation, Santa 
Monica, Calif. Designated “Micro- 
Positioner,” this unit makes possi- 
ble rapid reproduction or dupli- 
cation of complex pattern lay-outs 


“Micro-Positioner” mounted on milling machine for performing 
rectangular type profiling operation 
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for drilling, reaming, tapping, and 
many other operations. 

The set-up is simple. An accu- 
mulator mechanism provided with 
a counter which registers table 
travel in inches can be used for 
positioning the holes according to 
lay-out specifications, or a master 
part mounted on the table can be 
used for this purpose. Wherever 
a hole is indicated, its position is 
recorded by making an indenta- 
tion on tape. In production, the 
sensing mechanism will position 
the holes in the work-piece ac- 
cording to the indentations. The 
indexing speed of the machine is 
variable from 6 to 90 inches per 
minute. The table indexes rap- 
idly, then slows down for accu- 
rate positioning, which can be held 
within limits of 0.001 inch. 

The “Micro-Positioner” is push- 
button-controlled. One tape serves 
to control transverse movements 
of the work-table, while another 
tape controls the longitudinal 
movements. These movements are 
governed by an electric clutch- 
brake which starts and stops the 
lead-screws instantly as_ the 
switches sense the indentations or 
markings on the tapes. Thus, the 
unit eliminates the need for jigs, 
fixtures, and drill bushings in per- 
forming drilling and other opera- 
tions, such as the rectangular pro- 
file milling job illustrated. 
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Fig. 1. Detroit continuous, horizontal broaching machine 


Detroit Continuous Broaching Machine Adapted 
for Automatic Operation 


A heavy-duty, horizontal, con- 
tinuous broaching machine is an- 
nounced by the Detroit Broach 
Co., Rochester, Mich. Fixture- 
locking, operation, and unloading 
of this machine, shown in Fig. 1, 
are fully automatic, while loading 
can also be done automatically 
when required. 

Easy loading and unloading 
of a wide variety of work sizes 


Fig. 2. Broach-carrying tunnel of machine illustrated in Fig. 1 raised 
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to show twin-chain work-conveyor and hammer-lock fixtures 


and shapes are made possible by 
the extra fixture clearance formed 
by the large radius from the chain 
axis to the outer machine frame. 
A safety interlock device prevents 
operation until parts are positively 
positioned in the fixtures. 

Cutting speeds up to 40 feet 
per minute can be obtained from 
the heavy-duty, twin-chain elec- 
tric-mechanical drive. Other 
speeds are available through sim- 
ple change-gears. Fixtures are of 
the hammer-lock type, auto- 
matically located, locked, opened, 
and emptied. The number of fix- 
tures can be varied to meet almost 
any production requirement. 

The machine is entirely self- 
contained, including the filtered 
coolant tank, pumps, and auto- 
matic chip disposal unit of the 
endless conveyor type. All electric 
and hydraulic equipment con- 
forms to J.I.C. standards. The 
model illustrated has a 90-inch 
stroke, 15-ton capacity, and is 
approximately 60 inches high by 
70 inches wide by 207 inches 
long plus chip conveyor over- 
hang. Other 15-ton models are 
being built with 66- and 120-inch 
strokes, while lower and higher 
tonnage capacities are also avail- 
able. 
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Automated Eight-Station 
Drum Type Machine 


Four BarnesdriL special, eight- 
station, drum type machines have 
recently been completed by the 
Barnes Drill Co., Rockford, IIl., 
for use in a large automotive 
plant. These machines can be em- 
ployed for completely automated 
drilling, chamfering, reaming, and 
tapping of a rear-axle drive gear. 

The gears are delivered by con- 
veyor to a loading pocket on the 
machine. With a completely in- 
terlocked cycle, the gears are 
automatically picked up by means 
of a loading arm which moves 
them to the loading position. 
There, they are clamped in the 
holding fixture. In order to mini- 
mize the cycle time for the op- 
eration, the drilling is divided and 
performed at the second and third 
stations. At the fourth station, the 
holes are cleaned by a chip blow- 
out unit and gaged by an auto- 
matic probing unit. Chamfering 
takes place at the fifth station. 

All holes are reamed at the 
sixth station. Five holes are 
tapped at the seventh station, 
and the remaining five are 
tapped at the eighth station. After 
the part has been indexed back 
to the first station, it is automat- 
ically unclamped and the unload- 


Barnesdril special automated machine for processing rear drive gears 


ing arm picks it up and moves it 
to the discharge chute. 

If inadequate depth of the 
holes or broken tools are found 
by the probing unit at the fourth 
station, the machine is automat- 
ically stopped and a warning sig- 


nal is actuated. The machining 
cycle is resumed after the part 
has been removed through the re- 
ject chute, and tool corrections 
are made. Production exceeds 200 
pieces per hour. 
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Snyder Vertical-Trunnion Index Machine 


A five-station, vertical-trunnion 
index machine for processing long 
parts such as automotive axle 


Snyder vertical-trunnion index machine for processing slender parts 


housings is announced by the 
Snyder Tool & Engineering Co., 
Detroit, Mich. This machine has 
the space-saving advantage of a 
center-column type machine tool, 
but has no index-table as such. 
Instead, the center column itself 
holds the work-fixtures and_ro- 
tates the parts from station to sta- 
tion. Upper and lower tapered 
roller bearings support the trun- 
nion. Four tubular steel columns 
support the upper outboard bear- 
ing frame. 

The hydraulically operated, 
electrically controlled machine 
illustrated rough- and finish-faces 
the housing banjo flange, drills 
and reams ten holes in the flange 
mounting face, and chamfers both 
sides of the holes. It produces 105 
housings per hour at 100 per cent 
efficiency. Three single-point car- 
bide tools are used to rough- and 
finish-face the flange. This type of 
tool design was selected to avoid 
the large thrust loads developed 
when conventional spot-facing 
tools are used on such large di- 


(Continued on page 232) 
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The Brown & Sharpe No. 11 Face Grinding Machine 
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Exclusive Horizontal Work Spindle 
Aids coolant in flushing work — 
essures finer quality surfaces. 


Provides a natural loading position 
for automated lines. 


Exclusive Lever Control of Work 
Holders Permits speedy chucking, 
minimizes loading time. Work- 
holding by either permanent 
magnet chuck or face chuck. 


Exclusive Set-Diamond Dressing 
Eliminates need to re-establish 

wheel position after each dressing. 

Available as an automatic feature 


for top economy of wheels and diamonds 
— positive protection for size, 


sibilities in Face Grinding! 


greater accuracy 
| greater versatility 
Automatic Cycle and Spark-Timing 


An “optional” that makes great er economy 
operation completely aut i 


assures repeat accuracy. 


Now there’s a truly advanced 
face grinding machine that 
lends itself perfectly to 

any loading technique — manual 
or automatic! It’s the new 
Brown & Sharpe No. 11 Face 
Grinding Machine . . . unmatched 
for precise, efficient, economical 
grinding of flat, concave, and 
convex work up to 10” 

diameter and 4%,” thickness. 
Four of its outstanding design 
features are illustrated on 

these pages. There are many 
more — advantages that make it 
the most valuable face grinder 
available for either toolroom 
work or high production. Write 
for complete details. 

Brown & Sharpe Mfg. Co., 
Providence, Rhode Island. 


Ask About Our Pay-as-You-Depreciate 
(|BS Machine Tool Plan 


Brown & Sharpe 
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ameter work. The individual car- 
bide tools are mounted in block 
assemblies that are pre-set and 
ground. A large hydraulic cylin- 
der advances the tools across the 
face by means of a draw-bar and 
bellcrank mechanism. 

Chucking of the welded hous- 
ing assembly is a critical opera- 
tion. First, the housing is loaded 
in the fixture over a lower arbor 
that enters a semifinished bore. 
Then, the upper arbor enters the 
semifinished bore in the other end 
of the housing. Next, a centraliz- 
ing locator on a swinging gate is 
moved into position in the hous- 
ing. A jaw chuck then clamps the 
housing flange section, based on 
the location indicated by fingers 
on the locator which bear on the 
inside surface of the outer flange. 
When the locator gate is swung 
out of the way, the machine in- 
dexes to the first working station. 

The heads for the machining 


DoALL Standards National Bureau of Standards 
AAA New Grade No standard yet set 
~ .000001 for this fine accuracy 
AA Grade AA Grade 
Size (Length + .000002 +.000002 
Flatness 
Parallelism) A Grade A Grade 
+ ,000004 2.000004 
.000002 
B Grade B Grade 
Discontinued -000008 
Finish 0.09 Microinches 0.6 Microinches 
Serially Recommended -- 
Numbered Yes not required 
Burr Proofing Yes Not Required 


Fig. 1. Chart giving tolerances set up for gage-blocks by the National 
Bureau of Standards and tolerances established for DoALL gage-blocks 


functions performed at the four 
work-stations are mounted on 
standard Snyder way type units. 
The machine occupies a floor 
space about 214 by 148 inches. 
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DoALL Gage-Blocks Made to Newly Established Standards 


The DoALLCo., Des Plaines, IIl., 
has established an entirely new 
category of gage-block standards 
with its introduction of “AAA” 
grade blocks made to the very 
close tolerances of plus or minus 
one millionth of an inch (0.000001 
inch) per inch of length. Other 


ver THE peatt 


improvements have been made in 
the new gage-blocks. 

To establish the new dimen- 
sional standards for its gage- 
biocks, DoALL has perfected a 
process that gives an ultra-fine 
surface finish of 0.09 micro-inch 
r.m.s. Blocks with this finish can 


Fig. 2. DoALL “AAA” grade gage-blocks comprising set of eighty-six pieces 
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be used for measurements that 
are accurate to tenths of a mil- 
lionth of an inch. In contrast, 
blocks having a 1 micro-inch r.m.s. 
surface finish cannot be accu- 
rately calibrated closer than two 
millionths of an inch. This ability 
to read such minute deviations 
enables the manufacturer to pro- 
duce gage-blocks of far greater ac- 
curacy, with respect to size, flat- 
ness, and parallelism. 
Comparison of the new DoALL 
gage-block standards with those 
set up by the National Bureau of 
Standards, as shown in Fig. 1, 
gives a better understanding of 
the value of the new DoALL 
“AAA” grade gage-blocks. Made 
to one millionth of an inch accu- 
racy to serve as the ultimate in 
length standards for master ref- 
erence in critical work, the “AAA” 
gage-blocks are available in square 
or rectangular type blocks in sets 
of eighty-six pieces as shown in 
Fig. 2. DoALL “AA” grade gage- 
blocks are being taken out of the 
“laboratory” priced category and 
offered at the price of the former 
“A” grade blocks, so that they can 
be put to use for routine inspec- 
tion work. The “A” grade blocks 
are offered at the price of former 
“B” grade blocks. The new blocks 
are burr-proofed so that the gag- 
ing surfaces blend into a para- 
bolic corner break that leaves no 
trace of a sharp edge. Each set of 
gage-blocks has a certified inspec- 
tion report giving the size of each 
block to the nearest millionth of 
an inch. 
Circle Item 126 on postcard, page 261 
(This section continued on page 234) 
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So SIMPLE... 


Direct and quiet shifting into 
pre-selected speeds and feeds. 


Super-Service Radials are available with complete 
hydraulic pre-selection of all 36 speeds and 18 feeds. 
Two convenient direct reading dials control the auto- 
matic shifting of sliding gears. While the tool is cutting, 
merely set the dials to the speed and feed for the next 
operation. As the spindle is stopping for inserting the 
next tool, the shifting is done hydraulically . . . directly, 
quietly and quickly. No other operations—no loss of 
time. Write for catalogs. 


HYDRAULICALLY 
PRE-SELECTS 
all 36 speeds 


Speeds and tool diameters 
shown in large easy to read 


‘CINCINNATI 


BICKFORD CINCINNATI BICKFORD DIVISION 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 
OAKLEY, CINCINNATI 9, OHIO, U.S.A. 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—233 
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Precision Surface Grinder 


The Abrasive Machine Tool 
Co., Providence, R. I., has brought 
out an entirely new precision sur- 
face grinder designated No. 618. 
This 6- by 18- by 12-inch machine 
has been developed in response to 
the demand for a small, yet 
rugged, precision grinder that is 
easy to operate and maintain. 
Roller-bearing ways, a backlash 
eliminator on the saddle feed, and 
a unique cable and drum type 
drive for the table provide posi- 
tive precision control, 

When equipped with a 12-inch 
grinding wheel and spindle, the 
machine has a 2-H.P. motor that 
operates at a speed of 1750 R.P.M. 
Machines with a 7-inch size grind- 
ing wheel and spindle have a 
1-H.P. motor that operates at a 
speed of 3450 R.P.M. These 
motorized spindles have a pow- 
erful, positive drive with no slip- 
page. The large diameter spindle 
assembly is totally enclosed and 
dynamically balanced with the 
retor in place. The spindles are 
life-time lubricated and have 
labyrinth seals at either end to ex- 
clude foreign matter. The 12- and 
7-inch wheel spindle heads are not 
interchangeable. 

(Continued on page 238) 


Fig. 1. Precision surface grinder brought out by Abrasive Machine Too! Co. 


Fig. 2. (Left) Precision surface grinder shown in Fig. 1 equipped for wet grinding. 
(Right) Machine equipped with “Dustsnaire™ for dry grinding. 


234—MACHINERY, July, 1956 


j 
4 
i 
— 

4 
4 


—turn ellip- 


ties? contour of 220°, 15° 


angle on face and short O.D. 
on opposite end. Comment— 
could not be turned econom- 


ically prior to wee of Alr- 


HOLD FLAT 


0005” 
PER INCH 


«turn, face and bore. Total 


tubing, 
tions—face and bore beth 


FACES HELD 
PARALLEL TO 
WITHIN +.001” 

OF EACH OTHER _ 


riei—aluminum forging. 
éerationa—turn, face both 
sides and bore. Floor to floor 
time per piece-—4% minutes. 
Previous production-—! pieces 
per hour, 


aluminum casting. Operations 


Opere- 


How One Leading Contract Shop Affords It 


What’s the secret of absorbing. 
these costs—with competitive 
bidding and profit margins as 
they are in the contract shop 
field today? 

“Simple,” says C. C. Gregson, 
President, Illinois Gage and 
Manufacturing Company of 
Franklin Park, IIl., leading sup- 
plier of highly specialized 
machining of aluminum and 
magnesium castings. ‘““We are 
able to produce a better job 
faster and hold close tolerances 
more economically than shops 
provided with conventional 
equipment. Setup and tooling is 
so minor that in most instances 


the customer is not even charged 
for it.” 

Note that phrase ‘“‘conven- 
tional equipment’’—it’s the 
pay-off! The one 16” and the 
two 13” Monarch lathes you see 
pictured below are all Monarch 
Air-Gage Tracer equipped. So is 
the 10” Monarch that isn’t in the 
picture. There’s your difference! 

To quote again, ‘“‘we have 
found they speed up production 
anywhere from 10% to 90%.” 
Air-Gage Tracers in your plant 
would likely enable you to real- 
ize similar savings. Why not in- 
vestigate? ...The Monarch 
Machine Tool Co., Sidney, Ohio. 


FOR A GOOD TURN FASTER 
.«. TURN TO MONARCH 


TURNING MACHINES 
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LEES-BRADNER Manufactured, 


For Producing, 
. Without Chips, 
, by Rolling, Your existing 
me Square and Involute Splines 


a 
CLEVELAND 11, OHIO U.S.A.” — 


No need to redesign—use your existing profiles. 


Your existing splined profiles produced in '/s present hobbing times. 


Forming roll costs about '/> of hob costs—"“resharpening” costs eliminated! 


No chips. 


Manual loading or automatic self-loading and self-unloading, as you prefer. 


Splines precision produced with amazing improvement in finish. 


SPECIFICATIONS 


Capacities 
Root Diameter of work Max. 4” Min. %4” 
Between centers Max. 48” 

Length of Spline Max. 9” 

Diameter of hole through work holding spindle 6” 


Work Spindle Speeds— 1800 RPM divided by the 
number of teeth in the work 


Motors—Main Motor 10 HP. Rapid Traverse Motor 5 HP. 
Rev. Feed Motor 5 HP. Pump Motor 2 HP. 


Length 14 ft. Width 6’6” Height 6/0” 


Weight (net) 15,000 Ibs. 


SH SPLINE HOSBER 


LEES-BRADNER 


CRI-DAN THREADING MACHINES MODEL 40 THREAD MILLER 12-8 HossER 


GET A BETTER JOB WITH A 


MODEL R HOBBER HT THREAD MILLER 7-HO ROTARY HOSBERS 


YOU THREAD OR HOB... 


Here’s rue Rolling Is Better 
I : 


The feed handwheels are all lo- 
cated in the same _ waist-high 
plane. The head elevating and 
table feed handwheels are located 
on opposite sides of the cross- 
feed handwheel. The elevating 
handwheel has 0.0001-inch grad- 
uations and the cross-feed hand- 
wheel has 0.001-inch graduations 
plus a movable vernier reading to 
0.0001 inch. 

The table surface and T-slots 
are all ground in place. A table 
movement of 6 inches is obtained 
with each turn of the 8-inch hand- 
wheel. Both permanent and elec- 
tromagnetic clutches; swiveling 
and tilting vises; indexing centers 
and footstocks; radius and angular 
truing devices; and other attach- 
ments are available as extra 
equipment. 

The roller-bearing reciprocating 
table has a work surface 6 by 18 
inches, longitudinal hand feed of 
18 inches, transverse feed of 6 
inches, and a vertical feed of 12 


inches under a 12-inch wheel. The 
roller-bearing saddle has a travel 
of 6 3/4 inches. The grinder re- 
quires a floor space 50 by 85 
inches and weighs 1520 pounds. 
For wet grinding, the machine 
is equipped as shown at the left 
in Fig. 2. The wet-grinding at- 
tachment consists of a large, spe- 
cially constructed tank, a com- 
plete set of adjustable water guards 
on table, nozzle, hose, and pump. 


For dry grinding, the machine 
can be furnished with Dustsnaire 
equipment, shown at the right in 
Fig. 2. This is a filterless dust ex- 
hauster and separator that op- 
erates on both cyclone and vac- 
uum principles. Easily installed in 
a small space, it separates down 
to 5 microns at a specific gravity 
of 1.5, processing 309 cubic feet 
of air per minute, 

Circle Item 127 on postcard, page 261 


Bryant “Centalign” Automatic Internal Grinder 


The Bryant Chucking Grinder 
Co., Springfield, Vt., has brought 
out an automatic internal grind- 
ing machine called “Centalign,” 
which employs new principles of 
construction developed to provide 
greater rigidity and stability. 

The work-head, wheel-head, 
and _ wheel-slide motions have 
been brought into a common 
plane, reducing deflections to a 


“Centalign’ automatic internal grinder introduced by the 
Bryant Chucking Grinder Co. 
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minimum and insuring more ac- 
curate alignment. Vibration ab- 
sorbers are incorporated in the 
fabricated bed to dampen all 
forces and assure fine finishes. 

The “Centalign,” with its 10- 
inch swing and l-inch grinding 
stroke, is designed for long-run, 
high-production grinding of bear- 
ing raceways and taper bores, and 
for similar operations on various 
work parts. However, the control 
of machine functions by program- 
ming cam sets, which can be 
readily interchanged, makes cer- 
tain types of recurring short-run 
operations feasible. 

The total wheel-slide stroke is 
8 inches and the grinding stroke 
length can be adjusted from 1/16 
to 1 inch, either during operation 
or while the machine is at rest. 
Three-fourths of an inch of cross- 
feed motion is provided. 

The grinder is equipped with 
Bryant new Series 800 wheel- 
heads and special high-frequency 
motors. The wheel-heads are 
cooled from the machine coolant 
supply system and are mist-lubri- 
cated. The work-head, which 
holds and rotates the work-piece, 
can be readily adjusted longi- 
tudinally for wheel-stroke posi- 
tion and swiveled for taper bore 
grinding. 

The machine is adapted to the 
use of shoe centerless fixtures, 
available in two standard types. 
The larger of these fixtures will 
hold work up to a maximum out- 
side diameter of 4 inches and the 
smaller takes work with an out- 
side diameter of 2 inches. The 
grinder weighs about 5280 pounds 
and, with guards open, requires 
a floor space 89 by 53 inches. 
Circle Item 128 on postcard, page 261 
(This section continued on page 240) 
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SINGLE TRACER OPERATION 


REAR CARRIAGE 


TRIPLE TRACER OPERATION 


RH TRACER™2 


TRACER “3 


Single, Double, 
Triple, RH or 
LH Tracer 
Combinations 


Rough and finish turn such parts as axle shafts, cam- 
shafts, stem pinions, etc., in one setup using the right 
combination of tracer and rear carriage tooling. 
Roughing is done with rear carriage tools and finishing 
with one, two or three tracers—-either right or left hand. 
Three standard models, HDT-8, HDT-12 and HDT-16, 
enable you to get the best machine for the job. 


Either one or two tracers are mounted on the distinc- 
tive Hydra-Feed pioneered top carriage—a production 
proved feature of Hydra-Feed machines since 1946. 
A third tracer, when required, is mounted on the rear 
carriage. 


DOUBLE TRACER OPERATION 


Top 
TRACER*: Toe 
Tracen*2 


| REAR CARRIAGE 


Maoh Hydra-Feed Exclusive 


With Hydra-Feed top-tracer lathes 
you also get: 


@ Quick changeover due to the unobstructed-front design. 


@ Location of tracers and templates above workpiece— 
dirt, chips and cutting oils can’t interfere with accuracy 
or performance. 


e@ Easy automation due to the open front design and the 
ability to pass work straight through the machine under 
the top carriage. 

@ Unmatched chip capacity with the oversize chip chute 
located below the entire work area. Chips can be re- 
moved automatically through the end, rear or bottom 
of the machine. 


Ask for Bulletin HDT-55 


; HYDRA-FEED MACHINE TOOL CORPORATION 


SOUTH ‘CONNECTICUT AND DETROIT (Fernd 


Address all inquiries to: 


LES AND ENGINEERING OFFICE, 730 W. EIGHT MILE ROAD, FERNDALE, MICHIGAN 


Fos more information fill in page number on Inquiry Card, on page 261 
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Fig. 1. Close-up view of bent tube and pressure dies of 
Wallace consensus tube bender 


Wallace Consensus Tube Bender 


A Wallace 500, special aircraft, 
consensus type tube bender with 
wedge-action pressure dies has 
been built for the Lockheed Air- 
craft Corporation, Burbank, Calif., 
by the Wallace Supplies Mfg. Co., 
Chicago, Ill. This machine will be 
used to make bends in stainless- 
steel tubing employed for hy- 
draulic lines. 

A close-up view of the work and 
die just after completing the second 
bend in a one-eighth hard stain- 
less-steel tube, having an outside 
diameter of 1 inch and a wall 
thickness of 0.028 inch, is shown 
in Fig. 1. In this operation, the 
tubing is bent to a center line ra- 
dius of 1 1/2 inches. The illustra- 
tion shows the pressure dies re- 


leased to permit removal of the 
work. Bends made with this 
equipment are said to be practi- 
cally perfect and free of wrinkles. 

The bar carrying the length- 
gage stops and the dial device 
which controls or selects the 
planes in which the different 
bends are made can be seen in 
Fig. 2. These work-controlling 
units have been developed to as- 
sure uniformly accurate work so 
that the finished tubes will be in- 
terchangeable, regardless of the 
number and angular positions of 
the bends. 

Hydraulic controls for the ma- 
chine have been made as simple 
and foolproof as possible. 


Circle Item 129 on postcard, page 261 


Fig. 2. View of Wallace tube bender showing length-gage stops 
and dial type device for controlling planes of bends 


Davis Tapping Head with 
Automatic Torque Control 


An adjustable-clutch tapping 
head, which provides automatic 
torque control for a broad range 
of working conditions, is an- 
nounced by the Davis Boring Tool 
Division of the Giddings & Lewis 
Machine Tool Co., Fond du Lac, 
Wis. Known as the “Tap-Saver,” 
this tapping head regulates driv- 
ing torque automatically accord- 
ing to the hardness of material 
and type and size of tap used, pro- 
vided the control dial has been set 
correctly. It is claimed that 
through this action, thread accu- 


Davis automatic torque control 
tapping head 


racy and finish are improved sub- 
stantially, and output per tool is 
increased. Tap breakage is also 
said to be virtually eliminated. 

The “Tap-Saver” can be used 
effectively for drilling, reaming, 
spot-facing, and counterboring, in 
addition to right-hand or left- 
hand tapping. A quick-change 
chuck permits rapid tool changes. 

The tapping head is available in 
three standard sizes to accommo- 
date Morse taper shank drill 
collet Nos. 2, 3, and 4, respec- 
tively. Each head is supplied as 
part of a complete set which in- 
cludes ten collets and a storage 
box. Each set has three drill col- 
lets of the proper size number and 
seven assorted tap collets for 
right- or left-hand taps. The 
three sizes take tap collets from 
1/4 inch through 2 inches. 


Circle Item 130 on postcard, page 261 
(This section continued on page 246) 
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wing in ch 
Without chuck changes, any of hike 
‘parts having different exterior forms 
but identical interior contours can be 
accommodated. 


Heavy lines denote surfoces mo- 
‘chined. 12 operctions are 
in one machine cycle, 


INTRICATE CONTOURING 
iS FAST, ACCURATE ON 


x-Call-O¢ 
Cam Operated, 


Boring Machine 


Direct cam action—no levers—provides Ex-Cell-O Pre- 
cision Boring Machines with better accuracy, versatility, 
speed and flexibility in difficult contouring operations. 


In the application shown here—contouring an internal 
form in die-cast aluminum end covers—limits on diam- 
eters are held as close as plus or minus .0005 inch, and 
three work pieces are completed at a time. 12 separate 
operations are performed in one machine cycle, including 
precision boring, facing, chamfering and grooving. 


Cams can be changed in minutes. Cam assembly swings 
out for quick, easy change of operation. All motors are 
outside the base. 


Another Ex-Cell-O feature is the large chip chute, cast as 
an integral part of the base. There are no openings 
where chips or coolant can enter the base. 


Contact your Ex-Cell-O representative or write direct for 
complete information. 


EX-CELL-O CORPORATION 


DETROIT 32, MICHIGAN 


MA UFACTURERS OF PRECISION MACHINE TOOLS + GRINDING SPINDLES 
CUTTING TOOLS ¢ RAILROAD PINS AND BUSHINGS ¢ DRILL JIG BUSHINGS 
AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 


fer 


cision direct 


The Ex-Cell-O Style 
312 Precision Bor- 
ing Machine is 
operated by pre- 
cam 
action, Because of 
the demand fcr this 
type of machine, a 
smaller model, the 
Ex-Cell-O Style 308, 
is now available. 


; 
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NEW STARRETT HACKSAW BLADES 


production-proved to cut faster, last longer 


From the Metallurgical and Production Testing Lab- 
oratory of the ‘‘World’s Greatest Toolmakers’’ come three 
new hacksaw blades — each with special characteristics 
for faster, easier cutting and longer blade life on a wide 
range of cutting assignments. To make it easy for you to 
select the right blade for any job, they are distinctively 
color-identified and have easy-to-remember names. 

Starrett REDSTRIPE*® SM Power and Hand Blades, the 
yellow blades with the distinctive red stripe, are specially 
tempered for cutting hard materials with heavier feeds, 
higher speeds. 

Starrett GREENSTRIPE SAFE-FLEX® Welded Edge 
Power Blades are double welded, shatterproof, safer, 
straighter-cutting,longer-lasting. Especially recommended 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 


¥ 
Use Starrett Production-Proved Band Sows for 
cutting metal, wood, plastics, etc. 
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Use Starrett Fast-Kut Band Knives for cutting soft 
or fibrous materials. 3 types, all sizes. 


for tough alloy steels, multiple cutting and interrupted 
cuts. Easily identified as the yellow blades with the green 
stripe. Hand blades also available. 

Starrett BLUESTRIPE® High Speed Power and Hand 
Blades are specially heat treated for high speed produc- 
tion sawing of hard-to-cut metals — also recommended 
for general purpose cutting. Ask for the yellow blade 
with the distinctive b/ve stripe. 

Starrett also makes a complete line of hole saws, band 
saws, and band knives — all available through your in- 
dustrial distributor, a convenient and reliable source of 
supply. Ask him for the new Starrett Saw Catalog or write 
Dept. D, The L. S. Starrett Company, Athol, Mass., 


INDUSTRIAL 
DISTRIBUTOR 


D MEASURING TOOLS AND PRECISION INSTRUMENTS 
DICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 
« HOLE SAWS + BAND SAWS BAND KNIVES 


Use Starrett Safe-Flex High Speed Hole Saws for 
cutting clean, round holes in any m~terial. 


For more information fill in page number on Inquiry Card, on page 261 


— 
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MACHINERY’S DATA SHEET 


AMERICAN STANDARD 


HEAVY SEMIFINISHED 


HEXAGON AND HEXAGON-JAM NUTS 


q— 


Width Across 
Flats 
F 


Nominal 
Size or 
Basic Major 
Diameter 


Corners 


Width Across 


Thickness Thickness 


Heavy Nuts 
H 


of Thread 
Max. 
(Basic) 


1/4 0.2500 1/2 
5/16 0.3125 
3/8 0.3750 


7/16 0.4375 


1/2 0.5000 
9/16 0.5625 
5/8 0.6250 


0.5000 
0.5625 
0.6875 
0.7500 


0.8750 
0.9375 
1.0625 
1.2500 
1.4375 


1.6250 
1.8125 
2.0000 
2.1875 


2.3750 
2.5625 
2.7500 
2.9375 


3.1250 
3.5000 
3.8750 
4.2500 


4.6250 
5.0000 
5.3750 
5.7500 
6.1250 


1 15/32 
1 19/32 
1 23/32 
1 27/32 


1 31/32 


1 37/64 


1 45/64 
1 13/16 
1 15/16 
2 1/16 
2 3/16 


All dimensions given in inches. 


BOLD TYPE indicates products unified dimensionally with British and Canadian Standards. 


Semifinished nuts are finished on bearing surface and threaded. 

Taper of the sides of nuts (angle between one side and the 
axis) shall not exceed 2 degrees, the specified width across flats 
being the largest dimension. 

Tops of nuts shall be flat and chamfered. Diameter of top 
circle shall be the maximum width across flats within a tolerance 
of minus 15 per cent for washer-faced nuts and within a toler- 
ance of minus 5 per cent for double-chamfered nuts. 

Bearing surface shall be washer-faced or have chamfered cor- 
ners. Diameter of washer face and the diameter of circle of bear- 
ing surface of double-chamfered nuts shall be the maximum 
width across flats within a tolerance of minus 5 per cent. age 
hole shall be countersunk 1/64 inch over the major diameter of 


Extracted from American Standard Square and H Bolts 


exagon 
lisher, the American Society of Mechanical Engineers, 29 W. 39th St., 


thread for nuts up to and including 1/2 inch, and countersunk 
1/32 inch over the major diameter of thread for nuts over 1/2- 
inch size. 

Bearing surface shall be at right angles to the axis of the 
threaded hole within a tolerance of 2 degrees for 5/8-inch nuts 
or smaller, and 1 degree for nuts larger than 5/8 inch; therefore, 
the maximum total run-out of bearing face would equal the tan- 
gent of specified angle times the distance across flats. 

Thread may be coarse, fine-, or 8-thread series; Class 2B toler- 
ance; unless otherwise coarse-thread series will be 


Suitable material for steel nuts is covered by ASTM A-307; other 
materials will be as agreed upon by manufacturer and user. 


and Nuts (ASA B18. —— with the permission of the pub- 
New York 18, N 
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H H H 
Approx. 

G 
0.488] 0.577] 0.556] 15/64] 0.250] 0.218] 11/64] 0.188] 0.156 
0.546] 0.650] 0.622 19/64 | 0.314] 0.280 13/64] 0.220 | 0.186 
6 0.669} 0.794] 0.763 | 23/64] 0.377] 0.341 15/64 | 0.252] 0.216 
3/4 0.728] 0.866] 0.830} 27/64 | 0.441] 0.403 17/64 | 0.285 | 0.247 A 

7/8 0.850} 1.010] 0.969 | 31/64 | 0.504] 0.464] 19/64] 0.317} 0.277 
15/16 0.909} 1.083] 1.037 | 35/64] 0.568] 0.526] 21/64] 0.349] 0.307 
1/16 1.031] 1.227] 1.175 | 39/64 | 0.631 | 0.587| 23/64) 0.381 | 0.337 
3/4 0.7500 1/4 1.212| 1.443] 1.382 | 47/64] 0.758] 0.710| 27/64) 0.446 | 0.398 : 
71/8 0.8750 7/16 1.394| 1.660] 1.589 | 55/64 | 0.885 0.833| 31/64] 0.510 | 0.458 
1 1.0000 5/8 1.575| 1.876] 1.796 | 63/64 | 1.012] 0.956 | 35/64] 0.575 | 0.519 

11/8 1.1250] § 13/16 1.756| 2.093] 2.002 |1 7/64] 1.139] 1.079 | 39/64 | 0.639 | 0.579 

11/4 1.2500 1.938| 2.309 | 2.209 | 1 7/32 | 1.251] 1.187 | 23/32 0.751 | 0.687 
13/8 1.3750 3/16 2.119 | 2.526 | 2.416 | 1 11/32 |. 1.378 | 1.310 25/32 | 0,815 | 0.747 : 
11/2 1.5000 3/8 2.300 | 2.742 | 2.622 1.505 | 1.433 | 27/32 | 0.830 | 0.808 4 
15/8 1.6250 9/16 2.481 | 2.959 | 2.828 1.632 | 1.556 | 29/32 | 0.944 | 0.868 

13/4 1.7500 3/4 2.662 | 3.175 | 3.035 1.759 | 1.679 | 31/32 | 1.009 | 0.929 

17/8 1.8750 15/16 2.844| 3.392] 3.242 1.886 | 1.802] 1 1/32] 1.073 | 0.989 
2 2.0000 1/8 3.025 | 3.608 | 3.449 | MM | 2.013 | 1.925 | 1 3/32} 1.138 | 1.050 

21/4 2.2500 1/2 3.388 | 4.041 | 3.862 |2 13/64 | 2.251 | 2.155 | 1 13/64] 1.251 | 1.155 

21/2 2.5000 7/8 3.750 | 4.474 | 4.275 |2 29/64 | 2.505 | 2.401 | 1.29/64 | 1.505 | 1.401 

23/4 2.7500 1/4 4.112| 4.907 | 4.688 |2 45/64 | 2.759 | 2.647 | EE | 1.634 | 1.522 

3 3.0000 5/8 4.475 | 5.340 | 5.102 |2 61/64 | 3.013 | 2.893 1.763 | 1.643 

31/4 3.2500 4.838 | 5.774| 5.515 }3 3/16 | 3.252 | 3.124 1.876 | 1.748 

31/2 3.5000 3/8 5.200 | 6.207 | 5.928 |3 7/16 | 3.506 | 3.370 2.006 | 1.870 

3 3/4 3.7500 3/4 5.562 | 6.640 | 6.341 |3 11/16 | 3.760 | 3.616 2.134 | 1.990 
4 4.0000 1/8 5.925 | 7.073 | 6.755 |3 15/16 | 4.014 | 3.862 2.264 | 2.112 
| A 
| 
| | 


MACHINERY'S DATA SHEET 


AMERICAN STANDARD HEAVY SQUARE, 
HEXAGON, AND HEXAGON-JAM NUTS 


H 


WAS 
\ 


——4 


@ 
Nominal Width Across Width Across Thickness Thickness 
Size or Flats Comers Heavy Nuts Heavy Jam Nuts 
Basic Major F G H H 
Diameter 
of Thread Square Hex. 
(Basic) Min. | Max. Min.| Max. Min.| Nom. | Max.| Min. Nom. | Max. | Min. 
1/4 0.2500 1/2 0.5000] 0.488 | 0.707} 0.670 | 0.577] 0.556 1/4 10.266} 0.218 3/16} 0.204] 0.156 
5/16 0.3125 9/16 0.5625] 0.546] 0.795] 0.750 | 0.650] 0.622 5/16] 0.330] 0.280 7/32] 0.236] 0.186 
3/8 0.3750 11/16 0.6875} 0.669 | 0.973] 0.919 | 0.794] 0.763 3/8 10.393] 0.341 1/4 | 0.268} 0.216 ) 
7/16 0.4375 3/4 0.7500] 0.728] 1.060] 1.000 | 0.866} 0.830 7/16|0.456 | 0.403 9/32] 0.300} 0.247 
1/2 0.5000 7/8 0.8750] 0.850] 1.237] 1.167] 1.010) 0.969 1/2 |0.520| 0.464 5/16 | 0.332] 0.277 
5/8 0.6250} 1 1/16 1.0625] 1.031] 1.503] 1.416] 1.227] 1.175 5/8 |0.647 | 0.587 3/8 | 0.397] 0.337 
3/4 0.7500|1 1/4 1.2500] 1.212] 1.768] 1.665 | 1.443] 1.382 3/4 |0.774| 0.710 7/16 | 0.462} 0.398 
7/8 0.8750} 1 7/16 1.4375] 1.394] 2.033] 1.914] 1.660) 1.589] 7/8 |0.901| 0.833 /2 | 0.526] 0.458 
1 1.0000} 1 5/8 1.6250] 1.575 | 2.298 | 2.162] 1.876] 1.796 | 1 1.028 | 0.956 9/16 | 0.590 | 0.519 
11/8 1.1250 | 113/16 1.8125) 1.756 | 2.563 | 2.411 | 2.093) 2.002/ 1 1/8 |1.155| 1.079 5/8 | 0.655| 0.579 
11/4 1.2500} 2 2 1.938 | 2.828 | 2.661 | 2.309] 2.209 | 1 1/4 |1.282| 1.187 3/4 | 0.782) 0.687 | 
13/8 1.3750|2 3/16 2.1875] 2.119 | 3.094 | 2.909 | 2.526] 2.416 | 13/8 |1.409| 1.310 13/16 | 0.846 | 0.747 ; 
11/2 1.5000|2 3/8 2.3750) 2.300 | 3.359 | 3.158 | 2.742] 2.622] 11/2 |1.536| 1.433] 7/8 | 0.911] 0.808 ; 
13/4 1.7500/2 3/4 2.7500] 2.662 t t 3.175] 3.035 | 13/4 |1.790] 1.679} 1 1.040 | 0.929 
2 2.0000 |3 1/8 3.1250] 3.025 33 3.608} 3.449 | 2 2.044 | 1.925) 1 1.169 | 1.050 
21/4 2.2500}3 1/2 3.5000] 3.388 | 4.041) 3 862 | 2 1/4 |2.298} 2.155} 1 1/4 | 1.298} 1.155 
21/2 2.5000}3 7/8 3.8750] 3.750 g @ | 4.474] 4.275 |2 1/2 |2.552| 2.401} 1 1/2 | 1.552] 1.401 
23/4 2.7500}4 1/4 4.2500} 4.112 4.907 2 3/4 12.806 | 2.647} 1 5/8 | 1.681] 1.522 
3 3.0000 |4 5/8 4.6250] 4.475 5.340} 5.102 | 3 3.060 | 2.893] 1 3/4 | 1.810] 1.643 
31/4 3.2500 |5 5.0000} 4.838 5.774] 5.515 |3 1/4 |3.314| 3.124] 1 7/8 | 1.939 | 1.748 
31/2 3.5000}5 3/8 5.3750} 5.200 6.207] 5.928 | 3 1/2 |3.568 | 3.370 2 2.068 | 1.870 
33/4 3.7500|5 3/4 5.7500] 5.562 6.640] 6.341 | 3 3/4 |3.822] 3.616|2 1/8 | 2.197] 1.990 
4 4.0000 1/8 6.1250] 5.925 7.073] 6.755 | 4 4.076 | 3.862] 2 1/4 | 2.326] 2.112 
i 
All dimensions given in inches. 
BOLD TYPE indicates products unified dimensionally with British and Canadian Standards. 
Nuts are not finished on any surface but are threaded. threaded hole within a tolerance of 8 degrees for l-inch nuts 
Taper of the sides of nuts (angle between one side and the or smaller, and 2 degrees for nuts larger than 1 inch; therefore, \ 
axis) shall not exceed 2 degrees, the specified width across flats the maximum total run-out of bearing face would equal the tangent 
being the largest dimension. of specified angle times the distance across flats. ; 


Tops of nuts shall be flat and chamfered or (except jam nuts) 
washer-crowned. Diameter of top circle shall be the maximum 
width across flats within a tolerance of minus 15 per cent. 

Bearing surface shall be at right angles to the axis of the 


Extracted from American Standard Square and Hexagon 
lisher, the American Society of Mechanical Engineers, 29 W. 39th 
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Thread shall be coarse-thread series, Class 2B tolerance. 

Suitable material for steel nuts is covered by ASTM A-307; 
other materials will be as agreed upon by the manufacturer and 
user, 


Bolts and Nuts (ASA B18.2-1955), with the permission of the pub- 
St., New York 18, N. Y. 
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Automatic 
Handling 
Speeds 


Production 


For a Fraction of 


Special Machine Cost 


This standard Ex-Cell-O Precision Boring Machine 
is equipped for facing both ends of oil pump 
impellers. With automatic work handling equip- 
ment it operates at a net production rate of 156 
pieces per hour. The use of a standard machine 


keeps the original cost at a minimum. 


In a completely automatic cycle a loading arm 


loading arm is about te load the pari inte 
the chuck. After machining, part is ejected into j 
chute in foreground. 


Ex-Cell-O Style 2112-6 Precision Boring Machine 
equipped with a single work spindle and special 
work handling devices for automatic loading, 
machining and ejecting. 


picks a part from a chute and loads it into the 
chuck, then the parts are clamped, machined and 
ejected. 

The flexibility of standard Ex-Cell-O Machines 
permits low cost automated operation with the 
addition of work handling equipment. Such a 
machine may be profitable in your plant. Wire or 
write Ex-Cell-O in Detroit. 


In straddle facing oil pump 
impellers (at right) smooth 
machine performance is im- 
perative. Width limits between 
faces are held to .0005”. 


DETROIT 32, MICHIGAN EX-CELL-O for PRECISION 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING 
SPINDLES + CUTTING TOOLS + RAILROAD PINS AND 
BUSHINGS + DRILL JIG BUSHINGS + AIRCRAFT AND 
MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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Vickers Solenoid-Controlled 
Directional Valves 


Improved solenoid-operated and 
solenoid-controlled, pilot-actuated 
directional valves for industrial 
oil-hydraulic systems available 
from Vickers, Incorporated, De- 
troit, Mich. Ample room is pro- 
vided in the bodies of these valves 
for making electrical connections, 
thereby eliminating the need for 
a separate conduit box. The DG-5 
model, shown at the left, is sole- 
noid-controlled and_pilot-operat- 
ed. The DG-4 model, shown at 
the right, is solenoid-operated. 
The valves are available in a 
variety of modifications to meet 
a wide range of control require- 
ments. 


Circle Item 131 on postcard, page 261 


Air-Operated Collet Fixture 


Air-operated collet fixture de- 
signed to simplify secondary op- 
erations on parts that can be 
chucked in a standard 5-C collet 
having a maximum capacity for 
work up to 1 inch in diameter. 
Larger step collets can be used 
for special applications. Known 
as the “Air-Pal,” the collet pro- 
vides positive, two-way holding 


power with a 750-pound pull at . 


an air-operating pressure of 100 
pounds per square inch. The fix- 
ture is precision-built, of light- 
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weight materials, and of non- 
corrosive interior construction. 
Weight with collet is 4 pounds. 
The unit is 3 1/2 inches high, 4 
inches wide, and 6 1/2 inches 
long. It is manufactured by the 
Beckett-Harcum Co., Wilmington, 
Ohio. 


Circle Item 132 on postcard, page 261 


Improved Are Welder 


“Sureweld” arc welder of im- 
proved line announced by the 
National Cylinder Gas Co., Chi- 
cago, Ill. This line comprises ten 
different type welders and ninety- 
eight models. It includes alter- 
nating-current welders, direct- 
current rectifier welders, alternat- 
ing-current inert arc welders, 
combination alternating- and di- 
rect-current welders, and portable 


hes 


engine-driven direct-current weld- 
ers. Capacities range from 200 
amperes, 30-volt direct current to 
600 amperes, 30-volt alternating 
current. 


Circle Item 133 on postcard, page 261 


High-Temperature 
Electric Furnace 


High-temperature electric furnace 
featuring a safety-swing insulated 
door for operator protection is an- 
nounced by Auto-Control Labora- 
tories, Culver City, Calif. This 


furnace, designated “Thermocal,” 
is adapted for heat-treating tools 
and dies for machine shops, 
maintenance, and repair facilities, 
glass heat-treating, metallurgical 
and testing laboratories, and ce- 
ramic kilns. Other uses include 
hardening high-speed steel, an- 
nealing, drawing, tempering, stress 
relieving, silver soldering, or any 


type of work requiring high 
temperatures. Available in six 
models with inside dimensions 
ranging from 4 by 4 by 4 inches 
to 8 1/2 by 8 1/2 by 17 inches. 
All models operate up to 2300 
degrees F. intermittent service 
and 2200 degrees F. continuous 
service temperature. 


Circle Item 134 on postcard, page 261 


Kuma Universal Dividing 
Collet Head 


Redesigned, universal dividing 
collet head announced by Kuma 
Tool Co., Chicago, Ill. This collet 
head has been developed to per- 
mit fast, accurate indexing for 
milling and grinding parts. The 
conventional dividing-head index- 
ing plate containing several hun- 
dred holes has been replaced by 
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FOUND WHERE FINE BUSINESS MACHINES ARE “BORN" 


INTERNATIONAL BUSINESS MACHINES 


Producing an intricate business machine re- 
quires exceptional toolroom precision. That's 
why these manufacturers use Grand Rapids 
Grinders . . . engineered to achieve extra- 
ordinary grinding precision at cost-cutting 
speed. 


Model No. 55, at right, offers such features 
as one-piece column and base for perma- 
nent, vibrationless alignment, wheel head 
with powered rapid vertical travel, hydrau- 
lically actuated cross feed and longitudinal 
travel table. And it's the fastest grinder of 
its size and type, with a variable table 
speed up to 125 fpm! 

Whether you make business machines or 
bulldozers, you can count on Grand Rapids 
Grinders for maximum toolroom precision. 


REMINGTON RAND 


GraAnp Rapips No. 55 HyprAutic Feep SURFACE 
GRINDER. Table speed up to 125 fpm. Working 
surface of table is 12’ x 36’. Vertical movement 
of wheel head is 18”. Preloaded ball bearing 


LIVING STO N 


A note on your letterhead will bring 
complete details. 


GALLMEYER & LIVINGSTON COMPANY 
Ree 305 Straight Ave., $.W., Grand Rapids, Michigan 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—247 
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interchangeable index-plates avail- 
able in a range of 2 to 36 spaces, 
permitting highly efficient opera- 
tion and reducing the opportu- 
nity for human error. The head 
can be swiveled 360 degrees on 
the base and elevated from zero 
to 90 degrees. Concentricity of 
collet sleeve bore is 0.0002 
inch. Equipment includes a_ ra- 
dius wheel-dressing attachment, 
angle wheel-dressing attachment, 
quick-action collet closer, and 
chuck adapter. 


Circle Item 135 on postcard, page 261 


Summit-Roberts Contour- 
Measuring Instrument 


“Contour-O-Scope” designed for 
quick, accurate checking and in- 
specting of contoured surfaces 
announced by Summit-Roberts 
Products, Inc., Toledo, Ohio. This 
instrument checks dimensional 
radial accuracy of parts such as 
impellers, expellers, inducers, ex- 
ducers, defusers, nozzles, turbine 
wheels, blades, two- and _ three- 
dimensional cams, and many other 
parts having contoured surfaces. 


Circle Item 136 on postcard, page 261 


High-Pressure Control 
Valve 


Multi-directional, sectional, hy- 
draulic control valve of line 
developed for continuous duty at 
pressures as high as 2000 pounds 
per square inch by the Commer- 
cial Shearing & Stamping Co., 
Youngstown, Ohio. A major fea- 
ture of these valves is a positive 
“no load-drop,” non-constricting 
check in each operating action 
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section. Other features include 
greatly reduced resistance to flow 
through internal passages, sealing 
by O-rings instead of gaskets, 
and a unique cartridge type relief 
valve. The valves are available 
with 1/2-, 3/4-, or l-inch ports, 
with nominal capacities of 20, 35, 
or 60 gallons per minute, respec- 
tively. 


Circle Item 137 on postcard, page 261 


Automatic Cut-Off 
Machine 


All-electric automatic cut-off ma- 
chine named “Electrocut” intro- 
duced by Black & Webster, Inc., 
Newton, Mass. This machine is 
designed to rapidly and econom- 
ically cut bare and insulated wire, 
spaghetti tubing, plastic tubing, 
and similar materials to predeter- 
mined lengths. It is capable of 
handling materials up to 3/8 inch 
in diameter and can be adjusted to 
cut lengths ranging from 3/4 inch 


up to 13 inches. The material to 
be cut is drawn directly from the 
spool by the machine, which stops 
automatically when the spool is 
empty. Power is obtained by plug- 
ging into any 115-volt, 60-cycle, 
single-phase electrical outlet. 


Circle Item 138 on postcard, page 261 


Small Laboratory Furnace 


“Dyna-Trol” furnace designed for 
research laboratory small 
heat-treating applications by the 
L & L Mfg. Co., Upland, Pa. The 
time required to attain a tempera- 
ture of 2000 degrees F. is one 
hour, and 2300 degrees F., one 
and one-half hours. The tempera- 
ture range is from 300 to 2000 
degrees F. in one series, and 400 
to 2300 degrees F. in another. 
Some of these furnaces operate 
on 110 volts. The sizes are: 4 1/2 
inches wide by 4 1/2 inches high 
by 6 inches deep in the P46 and 


P46H models, and 6 inches wide 
by 6 inches high by 6 inches deep 
in the P76 and P76H models. In- 
terior dimensions of other models 
are up to 6 by 6 by 18 inches. 
The temperature may be held at 
any desired level within the range 
of the furnace by means of input 
controllers. These controllers may 
be set at from 7 to 100 per cent 
of the input value. Zone gradient 
control is obtained by the use of 
multiple circuits, each with its 
own input controller. Gradients 
are indicated by a pyrometer, 
two thermo-couples, and a thermo- 
couple selector switch. The ele- 
ments are supported by means of 
specially designed holders having 
excellent heat transfer properties. 


Circle Item 139 on postcard, page 261 
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WHEEL 


PROFILES 


with the new 


HOGLUND 


never before possible 


CENTERLESS 
GRINDERS 


Model 83 
WHEEL DRESSER 


THE DRESSER WITH ENLARGED SYNCHRONIZED TEMPLATES 


Now, with Model 83, any complex contour can be formed on 
the grinding wheel, limited only by the size and shape of the 
Diamond. If the Diamond can enter into the profile, the profile 
can be dressed—in fact, any contour desired can be continu- 
ously and accurately dressed in one automatic cycle! Instead of 
single template bars, Model 83 uses a pair of enlarged syn- 
chronized templates to obtain the most complex contours. 
Model 83 insures absolutely UNIFORM peripheral contour 
movements—giving profiles heretofore considered impossible 
on centerless grinders. Here is perfect contour grinding accu- 
racy through correct dressing of abrasive wheels, the HOG- 
LUND way of practically eliminating skill in production contour 
grinding. 


& MANUFACTURING CO. 


For more information fill in page numdcr on Inquiry Card, on page 261 


Check these features of 
HOGLUND Wheel DRESSERS 


Precision 


@Automaticity 


@Will dress any angle on the grindirg 
wheel, perpendicular as well as hori- 
zontal. 


®Not limited to shallow angles and pro- 
files but will dress any angle up to 
perpendicular to the grinding spindle 
(can even undercut grinding wheels, 
if necessary). 


@Eliminates necessity of skill in con- 
tour grinding. 


set up time negligible. No skill re- 
quired. 


® Diamonds optically set in Microscope. 
No adjustment required on machine 
when charging diamonds, so repeti- 
tion within a tenth is possible. 


® Uniform peripheral dressing speed of 
diamond. 
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BATTERY OF CLEAVER-BROOKS EVAPORATORS 
IN ACTION—Revere Silicon Bronze was chosen for 
these evaporators and their component parts because of 
its high corrosion resistance and non-contamination 
properties, great strength and weldability. All of the 
components, as well as the 4 evaporator shells, are made 
of Revere Silicon Bronze Alloy No. 420. 


ONE OF THE 4 EVAPORATOR SHELLS made 
of Revere Silicon Bronze, fabricated and installed 
by CLEAVER-BROOKS MFG. CORP., Wau- 
kesha, Wisconsin. 


EIGHT TUBE SHEETS LIKE THESE were used 
in the Bermuda installation ... 2 per evaporator. 
Each tube sheet, made of Revere Silicon Bronze, 
is 86” in diameter, 114” thick and weighed ap- 
proximately 1,360 Ibs. after drilling. 
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VAPOR-COMPRESSION 
SEA WATER DISTILLATION PLANT 


Made and installed by 


CLEAVER-BROOKS 


. + Vital distillation units fabricated from 
REVERE SILICON BRONZE 


This plant installed at the Kindley Air Force Base in 
Bermuda has a total daily capacity of 200,000 gallons and 
eliminates the dependence of the Base on rainfall or ship- 
ment of water by tankers. 

Distilled water is produced in the ratio of 300 lbs. to 
each pound of Diesel fuel. Total costs are estimated at 
$1.25 per thousand gallons of distilled water. Nearly every 
component part made by Cleaver-Brooks is about twice 
the size of its largest previous counterpart. For example, 
the evaporators are 16% feet high. Each, with its com- 
ponent parts, weighs approximately 40,000 lbs., the empty 
Revere Silicon Bronze shell alone accounting for 28,000 lbs. 

There is an interesting story behind the development 
and manufacture of this equipment. The four huge pres- 
sure vessels had to be fabricated of Revere Silicon Bronze 
Alloy No. 420. Knowing Revere’s wide experience in 
welding copper-base alloys, Cleaver-Brooks called in a 
Technical Advisor, and gave him a complete set of blue- 
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prints of the vessels, with a request for suggestions regard- 
ing joint design and welding techniques. He in turn 
consulted the Welding Section of the Revere Research 
Department. Their recommendations were adopted, and 
the customer reported that the original estimate of welding 
time had been cut considerably, reducing production costs 
correspondingly. 

The Revere Technical Advisory Service is glad to col- 
laborate on problems involving the specification and 
fabrication of copper and copper-base alloys, and aluminum 
alloys. See the nearest Revere Sales Office. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; 
Chicago, Clinton and Joliet, lll.; Detroit, 
Mich.; Los Angeles and Riverside, Calif.; 
New Bedford, Mass.; Newport, Ark.j 
Rome, N. Y. Sales Offices in Principal 
Cities, Distributors Everywhere. 


THE STEAM SEPARATORS are identified by their 
conical tops and directional vanes. They are of the 
cyclone type, which is a patented feature of CLEAVER- 

BROOKS evaporators, and remove entrained water 
from the steam, thus preventing contamination of the 
fresh water coming from this unit. The result is an ex- 
tremely high purity of the fresh water product. 


The rectangular objects at rear of photograph are the 

“‘Downcomers” which bring water down from the top 
of the steam separator. The tubes in left foreground are 
“Hotwells,” which receive the distilled water discharge 
from the evaporator shell. 
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A Hat Trick 


A commercial pilot who recently 
retired with the record of the most 
flying time in the United States was 
about to play tennis (and why not) 
with a pretty young blonde (and 
why not). They both wore tennis 
hats, he to protect his very bald 
head, she her very fair skin. As she 
fastened her hat on her hair with 
bobby pins, she asked the pilot in 
wonderment how he kept his hat 
on. “I suppose you'd call it ‘stressed 
skin,” he answered, “but you 
wouldn’t know anything about 
that.” 


Cool Colonial 


A student of Maryland’s historic 
mansions analyzed their interior 
coolness on hot, humid days as 
early air conditioning, achieved in 


this manner: Interior facings of the 
houses were made of salmon col- 
ored bricks. Sawdust was mixed 
with the clay, and the sawdust was 
burned out during the firing, leav- 
ing porous salmon bricks that ab- 
sorbed moisture. The source of this 
information was Miniaturesque 
(published by Miniature Precision 
Bearings, Inc.), which suggested 
that our ancestors enjoyed some of 
our modern conveniences under 
other names. 


Through a Medal Shop 


The producer of T.V.’s “Let’s 
Take a Trip” (a one-half-hour pro- 
gram sponsored by Columbia 
Broadcasting) telephoned our Edi- 
tor asking him to suggest a ma- 
chine shop from which a program 
could be worked up of interest to 
teenagers. After some thought, the 
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By E. S. Salichs 


Editor proposed the Medallic Art 
Co. of New York City, which 
makes commemorative medals. So 
on May 6th, the entire process of 
developing a medal was televised, 
beginning with the artist’s final 
drawing from a series of sketches. 
The plaster mold was formed and 
a bronze replica produced by elec- 
trolytic action. Then a mold was 
made on a greatly reduced scale 
from the master and finished by 
grinding. Finally, with the mold 
set up on a 1000-ton press, the 
television screen showed how med- 
als were actually coined. After 
some finishing operations, includ- 
ing sand-blasting and plastic coat- 
ing, sample medals were presented 
to two absorbed spectators—a boy 
and a girl—who may some day re- 
ceive one in earnest. The Editor 
received a similar medal with his 
name engraved on the back. 


VIVACIOUS VALVES—Ross Operating Valve 
Co. had fun introducing its Comet II multi- 
purpose valve at the recent ASTE Show. R. J. 
Cameron, president of the firm (seen here 
pointing absentmindedly to the cocktail glass), 
had the valve coupled with a tube arrange- 
ment in order to dispense Manhattans and 
Martinis to visitors in the Ross reception room. 
True, not all ASTE visitors were as attractive 
as Marion McGraw (ASTE staff member), but, 
yes, they were all as receptive. 
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LEADING THE INDUSTRY IN DESIGN... 


MARKING ... NO SCRATCHING 
Cluster Unit 
Exclusive with 


ETNA Mills 


METHOD 


FOR SMOOTH, WELL FORMED 
STEEL TUBING 


U SHAPED 


Exclusive with Etna is the cluster unit. 
This unit progressively rolls the tube 
into shape without excessive 
stretching of the edges, thereby 
eliminating the ‘“‘buckling” 
experienced with ordinary tube mills. 
Etna machines are not forming 
mills, they are designed for one 
purpose only . . . to make clear, well 
formed carbon and stainless steel 
tubing with no marking, no 
scratching, no upset edges. Write 
for complete details. 


The ETNA 4KU Mill 


) 3422 MAPLEWOOD AVE., TOLEDO 10, OHIO 
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THE 


California 


SPEED - D- Burr CORPORATION, 
Glendale, Calif., has acquired prop- 
erty for construction of a plant cost- 
ing more than $250,000 located 
near Lomita and South Main in Los 
Angeles, Calif. This will more than 
triple present manufacturing facil- 
ities. 


Garrett Suppty Co., Los An- 
geles, Calif., a division of the Garrett 
Corporation, announces an extension 
of its service in the heavy power 
transmission equipment field by be- 
coming an authorized distributor for 
Bett Co. products. 


LINDEN G. CRIDDLE was appointed 
manager of Special Products Divi- 
sion, Consolidated Electrodynamics 
Corporation, Pasadena, Calif. 


AXELSON SALEs Co., 2499 Hunt- 
ington Drive, San Morino, Calif., a 
newly formed machinery sales con- 
cern, is owned and operated by 
Jack L. AxeLson and Desert F. 
AXELSON. 


Illinois 


JosepH T. Ryerson & Son, INc., 
Chicago, Ill., announces that its divi- 
sion of industrial engineering will 
hereafter be known as the plant en- 
gineering division. Its division of 
standards and methods has been re- 
named the operating controls divi- 
sion. Hersert G. Dent, former 
manager of the industrial engineer- 
ing division, is appointed director of 
the plant engineering division. Con- 
tinuing on his staff are RoLanp E. 
and Frep W. PETTERs. 
Grorce M. Harprinc, former head 
ot the division of standards and 
methods, is appointed director of 
the operating controls division. 


WHEELCO INSTRUMENTS DIVISION 
OF BARBER-COLMAN Co., Rockford, 
Ill., announces the appointment of 
INSTRUMENTS, INC., 122 N. Madi- 
son, P. O. Box 556, Tulsa, Okla., as 
representative for the sale of Wheel- 
co industrial instruments and com- 
bustion safeguards in the Tulsa area. 
The Seattle branch offices of the 
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Wheelco Instruments Division have 
been moved to new quarters. They 
are now located at Room 206, Ad- 
ministration Bldg., Boeing Field, 
Seattle 8, Wash. The Wheelco 
branch office, formerly located in 
Clinton, Conn., has moved to 27 
Wallace Ave., Wallingford, Conn. 


Toot Works, Chicago, 
Ill., announces the following ap- 
pointments: H. MosHer has 
been named sales representative for 
the state of Ohio by the company’s 
Tool & Machine Division. Mr. Mo- 
sher will maintain an office at 6848 
Stewart Road, Kenwood Section, 
Cincinnati 36, Ohio. CHarLes W. 
Epmonpson has been named sales 
manager of the eastern district by 
the company’s Shakeproof Division. 


Onsrup MacHine Works, INc., 
Niles, Ill., announces the following 
appointments: ALBERT L. BREUER, 
vice-president in charge of machine 
tool sales; Ropert M. MILLER, vice- 
president in charge of woodworking 
machinery sales; EARL PANKONIN, 
vice-president in charge of engineer- 
ing; and Joun F. ANDREws, comp- 
troller. 


Jack R. DeBacuer has been 
elected vice-president of the Thor 


Jack R. DeBacher, vice-president, 
Thor Power Tool Co, 


INDUSTRY 


Power Tool Co., Aurora, Ill. Mr. 
DeBacher’s activities will encompass 
every phase of the company’s busi- 
ness of centralization of all Thor 
manufacturing, sales, and engineer- 
ing divisions. Mr. DeBacher has been 
executive vice-president of the com- 
pany’s SpeedWay Manufacturing 
Division at Cicero since 1955 and 
was formerly vice-president of sales. 
He joined SpeedWay in 1939. 


Michigan 


H. L. Ticces has been appointed 
consulting sales engineer for the 
Buur MAcHINE Toot Co., Ann Ar- 
bor, Mich. Mr. Tigges formerly 
maintained his own consulting engi- 
neering firm. Prior to that, he was 
associated with Baker Brothers, Inc., 
Toledo, Ohio, for many years. Also 
announced was the appointment 
of JAMeEs E. BarNEs as sales man- 
ager. During the last four years, Mr. 
Barnes has been one of the key sales 
engineers of the company. 


Joun BoorH was named vice- 
president in charge of research of 
the Abrasive Dressing Tool Co., 
Detroit, Mich. Mr. Booth will head 
the company’s research and study 
program of the Red Band Diamond 
Tool development and new trends in 
industrial diamond research. 


INCORPORATED, Detroit, 
Mich., announces the following ap- 
pointments: W. F. Driver, manager 
—industrial products sales; EVERETT 
O. CLARK, manager of the company’s 
Midwest branch; and Owen C. 
Davis, treasurer. 


ANGELO J. Perna has been ap- 
pointed director of engineering of 
the Kaydon Engineering Corpora- 
tion, Muskegon, Mich. 


Cuar.es W. Davis has joined the 
sales staff of the Bohn Aluminum & 
Brass Corporation, Detroit, Mich. 


New England 


Norton Co., Worcester, Mass., 
announces the appointment of the 
Rupe. Macuinery Co., Inc., 100 

(Continued on page 258) 
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he Cincinnati® Skin Milling Machine, 
with two heads on cross rail, ar- 


master. 


ranged for tracing the full area of 
the work table from a full size 


CINCINNATI 
Skin Milling Machines 


CUTTING FLUID AND CHIP CONTROL 


HYDRAULIC-ELECTRIC TRACING 


The smoothest and most flexible 
type of machine tool control. 
Proved by Cincinnati’s many years 
of experience. 


TRACING HEADS 


Each cutter head will cut chips 
over entire area of table. 
Automatic tracing in horizontal 
and vertical planes from a single 
tracing unit. 

High speed, slow speed and hori- 
zontal attachments available. 
Heads swivel both longitudinal 
and cross. 


Includes flushing system and chip 
separator. 


Masters are free of chips. 


OTHER ADVANTAGES 
Built-in operator safety. 
Work and master are stationary. 


Movable elements are anti-friction 
mounted; constant weight. 


Write for more information. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


CINCINNATI 


MILLING MACHINES » CUTTER SHARPENING MACHINES - BROACHING 
MACHINES + METAL FORMING MACHINES + FLAME HARDENING MACHINES 
OPTICAL PROJECTION PROFILE GRINDERS + CUTTING FLUID 


For more information fill in page number on Inquiry Card, on page 261 
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Fastest Internal Grinder 
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bearing raceways 


straight bores 


taper bores 


Production runs prove that the Bryant “Centalign" cuts internal grinding 
time 20% to 50%! 

The ‘‘Centalign” is completely new, in design, in construction and in performance. 
Its high production rates, stability, accuracy and dependability result from completely 
new concepts like these: 1. All loads and controlling forces are on a common plane, 
reducing deflection to a minimum and insuring permanent alignment. 2. Control 
of machine function by readily interchangeable cam units for quick job change-over and 
precision machine operation. 3. Simplified hydraulic servo control system combining 
the advantages of both cam- and hydraulically-operated machines for accurate machine 
control and extremely smooth, responsive operation. 4. Unit-type construction, ideal for 
use in automated lines. &. Extremely rigid, stable construction, guaranteeing 
continually accurate production. 

If internal grinding efficiency is important to you, you can’t afford not to investigate 
the ‘‘Centalign’’. Ask for an immediate demonstration! 


BRYANT Chucking Grinder Co. 
20 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis « Cleveland + Chicago + Detroit » Mt. Vernon, N. Y. » Philadelphia 


Internal Grinders © Boring Machines + Internal & External Thread Gages + Granite Surface Plates * Magnetic Drums for Computers 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—257 


| | 


E. 42nd St., New York City, as dis- 
tributor for Norton precision grind- 
ing and lapping machinery in eastern 
New York, northern New Jersey, 
Connecticut, and western Massachu- 
setts. Announced was also the ap- 
pointment of Homer L. Grisps as 
field engineer in the company’s St. 
Louis, Mo., office. Mr. Gibbs has 
been an instructor’ in the Norton 
School of Grinding since 1953. Pre- 
vious to that time, he had been a 
member of the manufacturing con- 
trol department. 


James R. Keoucu has been ap- 
pointed manager of manufacturing 
at Fenwal, Inc., Ashland, Mass. 
He will be responsible for produc- 
tion, manufacturing methods, qual- 
ity control, standards and systems, 
and purchasing activities for the 
manufacture of precision tempera- 
ture controls and overheat detectors 
which the firm manufactures for in- 
dustrial and aviation use. Mr. 
Keough has been with the company 
since 1951. 


James Mason has been appointed 
district manager of the Leland-Gif- 
ford Co., Worcester, Mass., follow- 
ing the retirement of E. A. Heidlin- 
ger, who has been with the company 
for the last forty years. 


Dr. Howarp O. McManon, 
science director of Arthur D. Little, 
Inc., Cambridge, Mass., has been 
elected president of the company. 


CHARLES V. STEVENS has been 
appointed sales manager of the 
S. W. Card Mfg. Co., Division of 
Union Twist Drill Co., Mansfield, 
Mass. 


SKINNER Cuuck Co., New Britain, 
Conn., announces the election of 
three new vice-presidents: D. M. 
STEVENSON, _ vice-president — sales; 
G. A. GEopFrIcH, vice-president— 
engineering; and R. D. Twoutc, vice- 
president—financial, legal, and other 
staff activities. 


Corporation, Dan- 
bury, Conn., announces the follow- 
ing appointments: EpvuARD BARUCH, 
president; WALTER MANN, executive 
vice-president; Louis Rip.ey, chair- 
man of the board. 


GeorcE J. CarvaLno has been 
named general manager of Jarvis 
Power Toots, Inc., Middletown, 
Conn. Mr. Carvalho was formerly 
manufacturing superintendent of the 
Universal Winding Co., Cranston, 


258—MACHINERY, July, 1956 


Edward P. Gillane, recently elected 
executive vice-president, Pratt & 
Whitney Co., Inc. 


Epwarp P. has been 
elected executive vice-president and 
a director of the Pratt & Whitney 
Co., Inc., West Hartford, Conn. J. 
PotTER CUNNINGHAM was elected 
president of Potter & Johnston Co., 
subsidiary of Pratt & Whitney, suc- 
ceeding Mr. Gillane. At the same 
time the appointment of Ricwarp D. 
KELLER as assistant sales manager 
of the machine tool division, Pratt & 
Whitney Co., Inc., was announced. 
Mr. Keller joined the experimental 
department of the company in 1930. 


Gorpon W. SmitTHsoNn has been 
named vice-president and chief en- 
gineer of Potter & Johnston Co., 
Pawtucket, R. I. Associated with the 


Gordon W. Smithson, recently named 
vice-president and chief engineer of 
Potter & Johnston Co. 


J. Potter Cunningham, president, 
Potter & Johnston Co., a subsidiary 
of Pratt & Whitney Co. 


company since 1936, Mr. Smithson 
has held the position of chief engi- 
neer since 1953. 


New York and New Jersey 


AcHESON INpustRIES, INC., New 
York City, announces the elections 
of M. W. Reyno.ps and P. C. Buck 
to the board of directors. Mr. Rey- 
nolds, who has been general man- 
ager of the Acheson Colloids Co., as 
well as a vice-president of Acheson 
Industries, Inc., will take on new 
duties as vice-president in charge of 
Acheson Industries’ recently formed 
International Development Division. 
He will be assisted by Paut BARNEs. 
Joun W. Suier was named general 
manager, succeeding Mr. Reynolds. 
Mr. Buck will continue serving Ache- 
son Industries in his present capacity 
as vice-president in charge of pro- 
duction and engineering with offices 
at Port Huron, Mich. 


James VAN Horne LAWRENCE 
has been named director of engi- 
neering orientation of Ford Instru- 
ment Co., Division of Sperry Rand 
Corporation, Long Island City, N.Y. 
In the newly created post, Mr. Law- 
rence will be responsible for pre- 
paring new engineering employes 
for their initial project assignments 
by directing a twenty-day course. 


WituuaM E. Rupet has been ap- 
pointed to the newly created post of 
executive vice-president of the Rudel 
Machinery Co., New York City. At 
the same time it was announced that 
HERMAN F. Zorn, sales engineer in 

(Continued on page 266) 
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Piasecki Helicopter 


Sun’s Heavy Duty Emulsifying Cutting Oil 
excels on high-alloy aircraft steels 


S.E.C.O. Heavy Duty handles all machining jobs requiring 
an emulsifying cutting oil. Piasecki Helicopter’s large job WRITE FOR 

shop at Morton, Pa., found this out three years ago when FREE TECHNICAL INFORMATION 
S.E.C.0. HD* replaced two expensive heavy-duty soluble 


Cuttin d Grinding Fact 
oils in machining fan hubs. 


Extremely versatile and moderately priced, S.E.C.0. HD of Wonte 
has been doing an exceptional job in cutting a variety of @ New Improved S.E.C.O. 
high-alloy aircraft steels for Piasecki. @ S.E.C.O.—Mixing Instructions 

For more information about S.E-C.O. HD, see your Sun @ S.E.C.O. HD 
representative. Or write to Sun Or, Company, Philadelphia 
3, Pa., Dept. M-7. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


Philadelphia 3, Pa. © SUN OIL CO. 
die IN CANADA: SUN OIL COMPANY LIMITED, TORONTO AND MONTREAL 
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CP Air-Saw 
CUTS and FILES... 


Stainless Steel, Nickel, Copper, Aluminum, Iron, 
Steel, Brass, Plastics, Plexiglass, Fiberglas, 
Porcelain, Formica, Corrugated Transite Sheeting, 
Wood, Plywood, Hard Fibre, Wall Board, Masonite. 


Use it as a saw or a file on heavy-duty production line 
work. Fit it with a blade and it becomes a utility saw 
capable of cutting practically every material and 
every possible shape . . . steel blade stock from your 
all-purpose band saw can be used for special 
applications. Add a file chuck and use it with round 
or flat shank files. Conversion takes 60 seconds. 
Designed with Variable Speed Control, its cutting 
action can be regulated to suit your work conditions. 
For details, write Chicago Pneumatic Tool Company, 
8 East 44th Street, New York 17, New York. 


Examples of its thousand-and-one uses 


. In Receiving and Shipping — opening wooden boxes and crates. 

. In the Shop — cutting thin gauge metal without warpage. 

. In the Foundry — deburring castings. 

. In the Automotive field — installing car heaters, radios and “extra” items. 


. In the Electrical field — armature undercutting, cutting coils out of electric motors, 
filing burrs from stator slots. 


. In Plant Maintenance — blind sawing in duct and piping work. 


Chicago Pneumatic 


PNEUMATIC TOOLS « AIR COMPRESSORS « ELECTRIC TOOLS ¢ DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS « VACUUM PUMPS « AVIATION ACCESSORIES 
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NEW CATALOGUES 


LUBRICATION GUIDE—Waoterbury Far- 
rel Foundry & Machine Co., Waterbury, 
Conn. 20-page catalogue covering lubri- 
cation systems and requirements of all 
machinery built by the company’s four 
divisions. Equipment covered includes: 
bolt, nut, screw, and rivet machinery; 
power presses; wire, rod, and tube ma- 
chinery; and rolling mill machinery. The 
catalogue, extensively illustrated, ex- 
plains in detail the following systems used 
singly or in combination on the com- 
pany’s machines: circulation oiling, cen- 
tralized pressure lubrication, bath-splash, 
centralized gravity feed, and hydraulic 
systems, Additional information is given 
on pressure fittings, grease-cups, oil-cups, 
ring oiling, and hand application of lu- 
bricants. Free copies of this guide may 
be obtained by writing to the above 
company. 


MACHINE TOOL ELECTRICAL STAND- 
ARDS—National Machine Too! Builders’ 
Association, 2071 E. 102nd St., Cleveland 
6, Ohio. 44-page revised manual of ma- 
chine tool electrical standards, contain- 
ing a great deal of additional data, much 
of it presented in tabular form. The new 
standards have been developed specifi- 
cally for application to machine tools and 
represent the consensus of many skilled 
minds under the industry’s latest techno- 
logical developments. An index and a 
glossary of electrical terms are especially 
valuable additions to the new manual. 
Copies may be obtained upon request to 
the Association. 


PROCESSING MACHINERY — Farrel-Bir- 
mingham Co., Inc., 25 Main St., Ansonia, 
Conn. 44-page booklet No. 59, entitled 
“This is Farrel-Birmingham.’’ This book- 
let, with the aid of well-selected illustra- 
tions, gives a factual presentation of the 
company’s facilities for producing a wide 
variety of heavy machinery and machine 
tools. Copies can be obtained by writing 
to the above company. 


AIR GAGES—Federal Products Corpora- 
tion, Providence, R. |. Catalogue 56D, 
describing the balanced air system used 
in the company’s Dimensionair air gages 
and the advantages which result from this 
system. The two most notable advantages 
are the precisely calibrated scale, which 
allows the gage to be set with only one 
master, and the stability, which means 
that there is no creep or drift once the 
gage is set. Among the items listed are 
matched AjirProbes which are used to 


offset the effect of eccentricity when 
measuring several diameters on the same 
work-piece; the differential air meter 
(AME-17) for direct reading of taper and 
parallelism measurements; and the Probe- 
X, a new air attachment for the Arnold 
continuous grinding gage. Included are 
also a list of air plugs—both through hole 
and blind hole—that are available from 
stock, as well as a chart listing semi- 


SUBMINIATURE SWITCHES — Micro 
Switch, a Division of Minneapolis-Honey- 
well Regulator Co., Freeport, Ill. Cata- 
logue 75a, describing the company’s 
subminiature switches which can handle 
high electrical loads on both alternating- 
and direct-current circuits. In addition to 
the wide variety of basic switches, toggle 
assemblies, rotary selector switches, and 
push-button assemblies, information on 
many new subminiature switches and 
assemblies is given. Included are also 
completely sealed environment-free sub- 
miniature switches and actuators, illumi- 
nated push-button assemblies, light force 
push-button switches, and a new series 
of sealed, multi-circuit toggle switch 
assemblies. 2 


BURR-BLAST MACHINES—Modern In- 
dustrial Engineering Co., Detroit, Mich. 
4-page catalogue BB-1, describing the 
company’s Burr-Blast method for remov- 
ing fragmentary burrs from  finish-ma- 
chined cast iron or non-ferrous parts. 
Three basic designs of Burr-Blast ma- 
chines are described: stationary machines 
with manual loading; rotary machines for 
continuous operations with manual load- 
ing; and in-line continuous operating ma- 
chines with either manual or automatic 


loading. Information is also given on 
typical parts that have been Burr-Blasted 
on the various models described, and a 
short description of the various blasting 
materials that have been used in these 
machines is included. ............. 3 


SPEED REDUCERS — Cone-Drive Gears, 
Division of Michigan Tool Co., Detroit, 
Mich, Bulletin 600-C, describing the com- 
pany’s standard cone drive reducers. Spe- 
cifications and horsepower ratings for 
models from 2- through 6-inch center 
distance are presented. Cut-away photos, 
dimensional drawings, and horsepower 
ratings at all speeds and ratios illustrate 
the bulletin. All of the standard cone 
drive reducers covered in this bulletin are 
available with worm over or under, or 
gear shaft vertical. Each standard model 
is also available with single- or double- 
extended shaft or shaft mounted, or either 
version as motorized models. ........ a 


TOOL-HOLDERS AND CARBIDE INSERTS 
—Vascoloy-Ramet Corporation, Wauke- 
gan, Ill. 24-page catalogue VR-437, de- 
scribing the company’s complete line of 
tool-holders and carbide inserts. A de- 
scription is given of both positive and 
negative rake tool-holders utilizing throw- 
away inserts and negative rake tool- 
holders using standard inserts up to 1 1/2 
inches long. Both carbide and ceramic 
inserts can be used. Recommendations 
covering carbide grades to use for various 
machining operations on different mate- 
rials are also included. ............ 


PUNCHING AND NOTCHING EQUIP- 
MENT—Punch Products Corporation, Ni- 
agara Falls, N. Y. Ring-bound catalogue 
describing and illustrating the company’s 
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Unipunch series A and B hole-punching 
units, Uninotch series A and B notching 
units, Series AE hole-punching units, as 
well as Unipunch C_hole-punching 
units, These units are all components of 
the Unipunch tooling method which con- 
sists of a wide range of standard indi- 
vidual hole-punching and notching units 
with punches and dies held in fixed align- 
ment, permitting any number of units to 
be mounted in a set-up outside the press 
for immediate use on press beds. ....6 


TORQUE MANUAL—P. A. Sturtevant 
Co., Addison, Ill. Second Edition of this 
manual has been expanded to include 
additional torque application formulas 
and suggested application illustrations. 
Tables show screw torque data including 
minimum torsional strength tabulations, 
torque and tension relationship charts for 
high-tensile and mild steel screws, and 
torque conversion tables. Explanations 
and solutions to adapt to problems of 
both special torque wrench adapters and 
attachments and more complete informa- 
tion covering the general principles of 
torque wrenches are given. ......... 
LIMIT SWITCHES—R. B. Denison Mfg. 
Co., Cleveland, Ohio, Bulletin 356, de- 
scribing the company’s nineteen contact 
arrangements available with seven Deni- 
son Loxswitch models. The direction of 
lever movement, direction of spring re- 
turn, and norma! and operated circuits 
for each position are given in handy table 
form. Comparative statistics are also giv- 
en of the three leading machine tool 
limit switches based on _ independent 
laboratory tests, together with a report 
on a test conducted by a machine tool 
manufacturer. 8 


FOUNDRY EQUIPMENT—Newaygo En- 
gineering Co., Newaygo, Mich. Bulletin 
56, entitled ‘““More Molds with Fewer 


Motions,’’ describing the importance of 
proper mechanization and automation for 
efficiency in foundry operations. Bulletin 
lists complete sand handling, mold han- 
dling, and mold making equipment. Bul- 
letin is illustrated with on-the-job photos 
showing pertinent features of construction 
and operation, Data, complete with facts 
and figures, points out how this equip- 
ment can be used to speed production 


LATHES—Logan Engineering Co., Chi- 
cago, Ill. Catalogue describing the com- 
pany’s screw-cutting and turret lathes, 
including cabinet models, pedestal base 
models, and floor and bench models. The 
lathes illustrated and described range in 
size from the 14-inch swing, No. 6560 
through a complete line of 12- and 11- 
inch swing lathes with 1-inch collet ca- 
pacity and 1 3/8-inch spindle bore, and 
an enlarged group of 10- and 9-inch 
swing lathes with 1/2-inch collet capac- 
UNDERDRIVE PRESSES—Danly Machine 
Specialties, Inc., Chicago, III. 32-page il- 
lustrated catalogue giving information on 
the company’s line of single-, double-, 
and triple-action underdrive presses rang- 
ing in capacity from 400 to 2000 tons. 
The largest bed size shown in the cata- 
logue is 200 by 100 inches, but larger 
sizes can be manufactured to specifica- 
tions. These presses are specifically in- 
tended for volume production of large 
stampings, automobile and major appli- 
ance body sections, sinks, tanks and cyl- 
inders, and similar large pieces. YH 


INDEX-TABLES AND ROTARY TRANS- 
FER MACHINES—Ferguson Machine & 
Tool Co., Roller Gear Division, St. Louis, 
Mo. 24-page catalogue 301, giving load 
ratings and dimensions of more than 150 
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standard, high-speed ‘‘Intermittor’”’ index- 
tables. The line, including dial sizes rang- 
ing from 12 to 120 inches with from four 
to thirty-six stations—featuring extreme 
precision without auxiliary locking meth- 
ods—is available from stock. Standard 
power assemblies, stands, and control 
panels may also be ordered from stock to 
form a complete rotary transfer machine 
for automatic assembly. .......-++ 12 


SPACING COMPARATOR—J erpbak-Bay- 
less Co., Solon, Ohio. Leaflet describing 
the company’s portable spacing compara- 
tor which checks spacing of flat and cir- 
cular thread-rolling dies; thread chasers; 
circular and flat form tools; wheel crusher 
rolls; gear racks; broaches; aircraft parts, 
such as turbine blades; and the location 
of forms from their locating face or 
surface, as well as the inspection on all 
threaded products. Leaflet also contains 
descriptive information on the accesso- 


WELDING ELECTRODES—Lincoln Elec- 
tric Co., Cleveland, Ohio. Catalogue SB- 
1351, entitled ‘‘Weldirectory for Mild 
Steel and Low-Alloy High-Tensile Steels,’’ 
giving information on the newest iron 
powder and other electrodes. This cata- 
logue provides a description of each elec- 
trode, its physical properties and chemi- 
cal composition, recommended welding 
procedures, an operator’s reference table, 
and a list of typical applications for each 
electrode. 14 


WELDING EQUIPMENT—General Elec- 
tric Co., Schenectady, N. Y. 20-page cat- 
alogue GEC-1033, covering all types of 
the company’s welding equipment, elec- 
trodes, and accessories. Included are al- 
ternating-current and direct-current, gen- 
eral purpose, and _ industrial welders, 
semi-automatic and automatic equip- 
ment, and carbon block brazing equip- 
ment. Ratings, dimensions, and specifica- 
tions are given for all equipment as well 
as complete description and analysis for 
electrodes. 15 


ELECTRIC BRAKES AND CLUTCHES— 
Warner Electric Brake & Clutch Co., 
Beloit, Wis. Illustrated catalogue WEB 
6212, giving information on the com- 
pany’s line of electric brakes and 
clutches. These devices utilize an elec- 
tromagnetic principle to provide a sim- 
pler, more versatile way to control a wide 
variety of machine motions. Electrical 
actuation time can be measured in mill- 
ing seconds, and mechanical translation 
time can be eliminated completely, per- 
mitting faster, more accurate starts and 
stops. 16 


INDUSTRIAL PRESSES—Manley Divi- 
sion, American Chain & Cable Co., Inc., 
York, Pa. 16-page bulletin designated 
DH-486, describing the company’s line 
of hydraulic and air-operated industrial 
presses of 25- to 150-ton capacity. Ten 
different models for various industrial 
requirements are featured. Detailed spe- 
cifications, capabilities, capacities, and 
accessories have been incorporated in 
tabular form, together with photographs 
and outline drawings. ............ 17 


GAGING SYSTEMS—Federal Products 
Corporation, Providence, R. |. Catalogue 
56 AM, giving information on the four 
gaging systems used for automatic con- 
trol: electric; air-electric; electronic; and 
air-electronic, and describing the compo- 
nents that make up each system. In ad- 
dition, the various types of control gag- 
ing for automation, such as on-the-ma- 


| 


chine, after-the-machine, continuous 
process, and several others are fully de- 


LUBRICATORS—Bijur Lubricating Cor- 
poration, Rochelle Park, N. J. Bulletin 
3-B, describing the company’s automa- 
tic, cyclic type lubricators that provide 
positive metered oil feed by a simple 
mechanical drive from the machines they 
lubricate. These lubricators can provide 
automatic lubrication to a wide range 
of metal-working machinery, printing 
presses, packaging machinery, machine 
tools, and a variety of special machin- 


STAINLESS-STEEL PIPE—Tubular Prod- 
ucts Division, Babcock & Wilcox Co., 
Beaver Falls, Pa. Bulletin TB-410, giv- 
ing information on the use of seamless 
and welded stainless-steel pipe and 
stainless-steel welding fittings where cor- 
rosion or elevated temperatures are de- 
termining factors. The folder contains ap- 
plication data on the most widely used 
stainless steels, and furnishes helpful 
hints on the bending, joining, and weld- 
ing Of these procuctS. 20 


DIE CUSHIONS—Danly Machine Spe- 
cialties, Inc., Chicago, III. 24-page cata- 
logue describing all types of the com- 
pany’s die cushions for presses with J.1.C. 
bed openings from 14 by 14 inches to 
213 by 87 inches. Included are pneuma- 
tic, multiple-piston pneumatic, pneuma- 
tic locking, hydropneumatic, and custom 
type cushions ranging in capacity from 
3.93 to 301.5 tons at 100 pounds per 
square inch. Complete performance and 
dimensional data on all cushions is pro- 


TURBINE GENERATORS—Steam Tur- 
bine Division, Worthington Corporation, 
Harrison, 35-page bulletin 
1960C-P, describing the company’s gen- 
erators covering a 1500-to 15,000-K.W. 
range. Contents include complete in- 
formation on types and applications, tur- 
bine and generator construction, testing 
and lubrication, sole plates, design fea- 
tures, and lagging. Also included are var- 
ious illustrations of industrial and muni- 
cipal turbine generator installations, 22 


UNIT HEATERS—American Air Filter 
Co., Inc., Louisville, Ky. 36-page bulletin 
700A, giving specifications and complete 
performance data for Herman Nelson 
horizontal and vertical unit heaters. The 
bulletin includes complete hot water and 
steam performance tables; dimensions; 
selections; applications; descriptions of 
cabinets, elements, motor mountings, 
fans and accessories; controls; suggested 
lay-outs; piping diagrams; and other 


HEAT-TREATMENT—Beryllium Corpora- 
tion, Reading, Pa. 8-page catalogue de- 
scribing the methods and procedures used 
in heat-treating Beryllium copper wrought 
and casting alloys. Divided into two sec- 
tions—the first covers wrought alloys. 
Details are given on how they are sup- 
plied and a description of both standard 
and special methods of heat-treat hard- 
ening. Information is also included on 
fixtures, furnaces, annealing methods, 
cleaning, and brightening. ........ 24 


LUBRICATION AND COOLANT SYS- 
TEMS—Dravo Corporation, Pittsburgh, 
Pa. Illustrated bulletin 1450, describing 
the company’s lubrication and coolant 
systems which are custom designed to 
supply the correct amount of lubricant to 


the right place at the proper temperature 
and pressure to meet specific require- 
ments. The bulletin also describes the 
company’s Unilube units which are com- 
pact “packaged” lubrication systems, 25 


POWER CONVEYORS—Harry J. Fergu- 
son Co., Jenkintown, Pa. Illustrated cata- 
logue describing the company’s nineteen 
different types of power conveyors. In- 
cluded are size and dimension data, plus 
installation photos showing the conveyors 
in operation. Portable, stationary, hori- 
zontal, and inclined types of power con- 
veyors are shown, plus floor-to-floor con- 
veyors, power belt corner, and power 


MINIATURE FLEXIBLE COUPLINGS— 
Thomas Flexible Coupling Co., Warren, 
Pa. Bulletin MC-100, describing standard 
and special miniaturized couplings, which 
can be used in servomechanisms, com- 
puters, and other small devices. These 
couplings are designed for speeds up to 
50,000 R.P.M. and will compensate for 
parallel and angular misalignment while 
relieving bearing loads, holding constant 
torque and synchronism. .......... 27 


FILTERS—Cuno Engineering Corporation, 
Meriden, Conn. Catalogue 052, describ- 
ing the company’s filters for raw water, 
light process liquids, and centralized 
coolant systems. These filters can han- 
die up to 15,000 gallons per minute in a 
single unit and can filter down to 0.0025 
inch. They are continuously and auto- 
matically self-cleaning, require minimum 
maintenance, and occupy small floor 


PROFILOMETER—Micrometrical Mfg. 
Co., Ann Arbor, Mich. 14-page cata- 
logue describing Profilometer equipment 
for shop measurement of surface rough- 
ness. For easy reference, this catalogue is 
arranged in sections covering equipment 
for manual operations, portable equip- 
ment for straight line mechanical trac- 
ing, equipment for straight line mechani- 
cal tracing on hard-to-reach surfaces, 
and equipment for circular tracing. ..29 


TITANIUM CORROSION RESISTANCE— 
Mallory-Sharon Titanium Corporation, 
Niles, Ohio. Bulletin containing data on 
the corrosion resistance of titanium and 
suggestions where this new metal can be 
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applied to overcome corrosion problems. 
Various uses of titanium are described, 
and the booklet contains corrosion ratings 
for that metal when exposed to man 
common types of corrosive agents. ...3 


NICKEL ALLOY TUBING—Superior Tube 
Co., Norristown, Pa. 20-page catalogue 
entitled ‘Superior Tube Nickel and Nickel 
Alloy Tubing,’’ giving information on 
nickel and nickel alloys. In addition to a 
general discussion of the properties of 
nickel and nickel alloys as a class, the 
catalogue tabulates the specific mechani- 
cal properties and chemical composition 
of thirteen analyses of nickel and nickel 


CEMENTABLE TAPE—Garlock Packing 
Co., Plastics Division, Palmyra, N. 

Leaflet describing the company’s cement- 
able Teflon tape which is available in 
thicknesses as low as 0.005 inch. For- 
merly this tape has been limited to thick- 
nesses of 1/16 inch and up. The new 
tape will expand the use of Teflon as lin- 
ings for conveyor guide rails, hoppers, 
and other corrosive materials ...... 3 
ADJUSTABLE SHELVING—Hallowell Di- 


vision, Standard Pressed Steel Co., Jen- 
kintown, Pa. Catalogue giving informa- 


nN 


tion on how to plan installations and or- 
der shelving in more than 1000 com- 
binations to fit any storage or supply- 
handling need. Drawings of basic units 
and accessories, suggested floor plans, a 
shelf capacity chart, and photographs of 
complete units make the catalogue a 
useful guide to planned storage. 3 


GRAPHS AND CHARTS—Chart-Pak, 
Inc., Stamford, Conn. 20-page catalogue 
entitled “Visualization Easier,”’ 

describing the company’s method of mak- 
ing organization and flow charts, graphs, 
and office and plant lay-outs. The method 
consists of ‘‘drawing’’ with pressure-sen- 
sitive tapes and templates. Commonly 
recognized lines, shapes, bars, symbols, 
and die-cut office furniture templates are 
pre-printed on tapes or sheets. 4 


INDUSTRIAL SPECTROGRAPH—Jarrell- 
Ash Co., Newtonville, Mass. 8-page cata- 
logue illustrating and describing the Spec- 
Lab, a high-precision, industrial spectro- 
graph. The catalogue gives a detailed 
description of the performance and ap- 
plication of each of the three models 
available. Included are reproductions of 
spectrograms, made with the instrument, 
that provide an indication of its a 
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BRONZE BEARINGS—Amplex Division, 
Chrysler Corporation, Detroit, Mich. Cat- 
alogue S-56, describing the company’s 
Oilite bronze bearings. A total of 1050 
different sleeve, flange, and thrust bear- 
ings can be supplied, Oilite bearings are 
used for original equipment and main- 
tenance in automotive, industrial, air- 
craft, and other fields. ......5..0 36 


ALUMINUM NAMEPLATES — North 
Shore Nameplate, Inc., Bayside, N. Y. 
4-page brochure illustrating and describ- 
ing the company’s Therma-Cal all-pur- 
pose aluminum nameplates for use on 
irregular surfaces and crinkle finishes. 
Shown are typical applications: dials, 
scales, instruction plates, and schematic 
drawings. Photographs illustrate two 
bonding methods which can be used— 
solvent activation and heat activation. 37 


POWER TRANSMISSION EQUIPMENT— 
Lovejoy Flexible Coupling Co., Chicago, 
Ill. 12-page technical brochure describing 
the company’s full line of power trans- 
mission equipment, including flexible 
couplings, variable-speed pulleys and 
transmissions, universal joints, and motor 
bases. Information includes operating 
data, horsepower ratings, sizes and types 
for various applications, and ew — 
ing working conditions, ...... . .38 


FASTENERS—Cleveland Cap Screw Co., 
Cleveland, Ohio. Pocket-size card listing 
physical properties of fasteners manufac- 
tured by the company, available to en- 
gineers, draftsmen, and others in the 
metal-working industries. Physical proper- 
ties such as steel analysis, head marking, 
and tensile strength are given. 39 


WIRE FORMING—Risdon Mfg. Co., Nau- 
gatuck, Conn. 4-page bulletin entitled 
“Wire Forming Specialists,’ illustrating 
and describing the company’s facilities 
for pointing, forming, stamping, and 
finishing of products and components, In 
addition, the brochure illustrates point- 
ing, threading, and other wire end op- 
erations performed by the company. 40 


WELDING OF STEEL CASTINGS—Tempil 
Corporation, New York City. 40-page 
booklet entitled ‘‘Recommended Practice 
for the Welding of Steel Castings,’’ pub- 
lished by the Steel Founders Society of 
America. A limited number of this book- 
let, normally obtainable for thirty-five 
cents, is being made available free of 
charge by the above company. 41 


ROTATING LIMIT SWITCH—Furnas 
Electric Co., Batavia, Ill. Bulletin 5605, 
giving design features and engineering 
data on the company’s rotating limit 
switch with heavy-duty pilot ratings up 
to 480 volts. The bulletin also contains 
voltage rating charts, dimensional di- 
agrams, wiring illustrations, application 
photos, and list prices. 42 


CABLE-LAID SLINGS—American Chain 
& Cable Co., Wire Rope Sling Depart- 
ment, Wilkes-Barre, Pa. Bulletin DH- 
532A, describing the company’s cable- 
laid wire rope slings that offer flexibility 
of hemp, strength of steel, kink-free con- 
struction, and a bright Galacco finish. 
The cable-laid line is available in a wide 
variety of sizes and styles. ......... 


AIR GAGING—Taft-Peirce Mfg. Co., 
Woonsocket, R. |. Illustrated folder en- 
titied ‘Air Gage for Lower Costs,’’ deal- 
ing with automatic gaging as applied to 
mass-production automation operations. 
Information is also given on semi-auto- 
matic and manual applications. ....44 
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the Schenectady area, was elected a 
member of the board of directors. 


ENGINEERING SUPERVISION Co., 
New York City, consulting and man- 
agement engineers owned by the 
Birdsboro Steel Foundry & Machine 
Co., Birdsboro, Pa., has moved to 
120 West 42nd Street, New York 
86, N. Y. 


Arr Repuction Co., Inc. has 
moved its executive offices to 150 
E. 42nd St., New York City. The 
company will occupy the third and 
fourth floors of the building. 


Harry J. Voix has been elected 
director and a member of the finance 
committee of Servomechanisms, Inc., 
Westbury, L. I., N. Y. 


Propucts, Inc., Berkeley 
Heights, N. J., announces the fol- 
lowing appointments: ALBERT W. 
LupreNn has been promoted to re- 
gional vice-president; W. JouN 
Boyp was named metropolitan Chi- 
cago district sales manager; GURDON 
T. Henry was appointed district 
sales manager in the Ohio area; and 
G. Stuart KRENTEL was made man- 
ager of technical sales service for 
the western region. 


STAINLESS WELDED PRODUCTS, 
Inc., Clifton, N. J., has changed its 
name to Swerco Corpora- 
TION. 


Ohio 


CINCINNATI MILLING MACHINE 
Co., Cincinnati, Ohio, announces the 
election of WALTER W. TANGEMAN, 


executive vice-president since 1934, 
as chairman of the board. Swan E. 
BercsTRoM, who joined the company 
in 1927, became vice-president in 
1949, and manager of the machine 
tool division in 1954, was named 
executive vice-president. F. V. GEIER 
continues as president. Other officers 
re-elected are: vice-presidents, C. F. 
Rosy, H. A. Gay, and Mriiarp Ro- 
MAINE; treasurer, F. M. ANGEVIN; 
secretary, P. H. Cone. 


R. O. Peterson has been elected 
vice-president, Brush Division—En- 
gineering of the Osborn Manufac- 
turing Co., Cleveland, Ohio. In his 
new capacity, Mr. Peterson will as- 
sume increased responsibility in the 
program of research and develop- 
ment on power brushing methods 
and brushing machines. He has been 
associated with the company since 
1936 when he joined the organiza- 
tion as manager of the technical de- 
partment. 


Joun A. Marovusex has been 
named assistant to the president of 
the Baker-Raulang Co., Cleveland, 
Ohio. In his new capacity, he will 
aid on general staff problems and 
handle special assignments in fleet 
sales, new market and product pro- 
grams, and industrial relations. 


Epwarp C. WiiuiaMs, Jr. has 
been appointed manager of customer 
relations of the Wellman Bronze & 
Aluminum Co., Cleveland, Ohio. For 
the past four years Mr. Williams has 
been associated with the Alloy Preci- 
sion Castings Co. as sales service 


manager. 


(Left) Walter W. Tangeman, chairman of the board, and 
(right) Swan E. Bergstrom, executive vice-president, of Cin- 
cinnati Milling Machine Co. 
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GLEN J. HARTMAN was appointed 
manager of operations of Ohio Seam- 
less Tube Division of Copperweld 
Steel Co., Shelby, Ohio. He succeeds 
RayMonp E. Dewey. Mr. Hartman 
served previously as assistant man- 
ager of operations. 


STERLING Diz Division of Pratr 
& Wuitney Co., Inc., Southwest In- 
dustrial Park, Cleveland, Ohio, will 
be ready for occupancy in October, 
1956. 


Lima Exectric Motor Co., 
Lima, Ohio, announces the opening 
of a new branch office at 6432 Cass 
Ave., Detroit, Mich. 


Crark R. has been pro- 
moted to sales manager of the Fos- 
dick Machine Tool Co., Cincinnati, 
Ohio. 


Pennsylvania 


CrucisLE STEEL COMPANY OF 
Amenica, Pittsburgh, Pa., announces 
the following appointments: KEN- 
NETH M. Acton has been made man- 
ager of the San Francisco, Calif., 
sales branch. He replaces RoBeRT 
M. Simpson, who has been ap- 
pointed manager of the Los Angeles, 
Calif., sales branch. Announced was 
also the appointment of A. H. Lewts 
as manager of tool steel sales at the 
company’s headquarters. Mr. Lewis 
formerly held the position of sales 
manager of the Vacuum Metals Cor- 
poration. 


Detta Power Too. Division oF 
RockweELL Mrc. Co., Pittsburgh, 
Pa., announces the formation of a 
specialty products sales department 
headed by Grorce E. RockweE.t. 
Five metal-working lathe specialists 
have been appointed for that depart- 
ment. They are: GEorcE G. GEORGE, 
HERBERT GEGENHUBER, Jack 
STEELE, Jonas, and Douc- 
LAs R. Fincu. 


Remus A. Luta, who has been a 
research supervisor for Allegheny 
Ludlum Steel Corporation since 
1954, has been named associate di- 
rector of research—stainless steel at 
the company’s research laboratory at 
Brackenridge, Pa. Mr. Lula has been 
with the company since 1950. 


L. SLorrer and JoserH 
H. Jupp have been named to two 
newly created positions in the treas- 
urers office at Standard Pressed 
Steel Co., Jenkintown, Pa. 

(Continued on page 270) 
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Thermal Resistance! 


Now Available! 


DACRON* 
ORLON{ 

e NYLON 

e ARNEL: 

e ACRILAN** 


DYNEL{7{ 
Send today for fact sheets! 


*DuPont trademark for its polyester fiber 
tDuPont trademark for its acrylic fiber 
**® Acrylic fiber by Chemstrand 

ttUnion Carbide's acrylic fiber 


68 GLENVILLE ROAD 


Now, American, through its 
technical research, has perfect- 
ed the mechanical interlocking 
of the man-made fibers listed 
at the left, to produce three- 
dimensional felt structures. 
These new Felts by American 
have exceptional chemical resis- 
tance with thermal stability to 
300 F. They are non-hygro- 
scopic, biologically stable and 
are available in a complete 
range of thicknesses. Precision 
engineering assures close 


American Felt 
Company 


TRADE MARK ® 
GENERAL OFFICES: 


GLENVILLE, CONN. 


density and thickness control. 

The properties which char- 
acterize these new Felts are 
being utilized in filtration— 
laminated plastics as rein- 
forcing material—high tem- 
perature bearing seals — 
gasketing. In fact, end uses 
are unlimited! 

American’s engineering and 
research staff is prepared to 
supply you with complete data 
and product recommendations. 
Write today! 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, Atlanta, 
Greenville, S. C., Dallas, San Francisco, Los Angeles, Portland, San Diego, Seattle, Montreal.— PLANTS: 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly. R. —ENGINEERING AND 
RESEARCH LABORATORIES: Glenville, Conn. 


For more information fill in page number on Inquiry Card, on page 261 
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hydraulic 


J 


Surface dies 0 
faster to part pri 


For greatest precisic 
sensitivity and versatil 


Meets 
cost demand 
surface work 


Offers both power and — 
precision for heavy duty 
«fost, 


Frank E. Stehlik, general manager of 
the General Electric Low Voltage 
Switchgear Department 


Frank E. Srenuix has been ap- 
pointed general manager of the Gen- 
eral Electric Co.'s Low Voltage 
Switchgear Department at Philadel- 
phia, Pa. Mr. Stehlik succeeds R. H. 
Jones, who has been promoted to 
general manager, Air Conditioning 
Division. At the same time it was 
announced that Joun S. MACDONALD 
has been named general manager of 
the company’s Distribution Assembly 
Department in Plainville, Conn. 


Harry C. O'BRIEN, vice-president 
of the recently formed Kennametal 
Overseas Corporation, will be in 
charge of operations for the new 
firm. The corporation is a subsidiary 
of Kennametal Inc., Latrobe, Pa. 
Mr. O’Brien was in charge of export 


Harry C. O'Brien, vice-president of 
Kennametal Overseas Corporation 
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activities for the parent company 
prior to the formation of the new 
corporation. He joined Kennametal 
in 1941. 


U. S. SreEL Corporation, Pitts- 
burgh, Pa., announces appointments 
of the following executives in the 
research and technology division: 
Epcar C. Bain, assistant executive 
vice-president—operations; J.  B. 
AusTIN, vice-president, fundamental 
research; and M. W. LIGHTNER, 
vice-president, applied research. 
These appointments follow closely 
the completion of the company’s re- 
search center at Monroeville, Pa. 


Dr. RusseLt C. BuEHL, formerly 
chief of the Bureau of Mines Pyro- 
metallurgy Laboratories at Pitts- 
burgh, has joined the staff of Rem- 
Cru Titanium, Inc., Midland, Pa. 


L. W. Exuiotr has been ap- 
pointed sales manager of the Griffin 
Manufacturing Co., Erie, Pa. 


Wisconsin and 
Minnesota 


Davin J. Munroe has been named 
president of the Webster Electric 
Co., Racine, Wis. He succeeds Pres- 
TON G. Crewe, who was elevated to 
the newly created post of vice-chair- 
man of the board of directors. Ar- 
THUR C. KLECKNER was re-elected 
chairman of the board. 


Ampco METAL, INnc., Milwaukee, 
Wis., announces the appointment of 
two distributors. Fullerton Steel & 
Wire Co., 6605 West Fullerton Ave., 
Chicago, IIl., and Copper & Brass 
Sales, Inc., 3000 East Woodbridge, 
Detroit, Mich. 


Howarp J. BowMan has been ap- 
pointed director of research and de- 
velopment for Trent Tube Co., East 
Troy, Wis. 


SHOPMASTER, INc., Minneapolis, 
Minn., which has been acquired by 
Jones and Lamson Machine Co., 
Springfield, Vt., announces the addi- 
tion of three district sales managers. 
They are: JaMEs ANDERSON—cover- 
ing the upper Midwest area, includ- 
ing Minnesota, Iowa, North Dakota, 
South Dakota, Wisconsin, and north- 
ern Illinois. KENNETH McMILLAN 
will cover the western coastal states 
of California, Oregon, and Washing- 
ton. WiLL1AM Lane, Jr. will repre- 
sent the company in Missouri, Okla- 
homa, Kansas, Arkansas, Nebraska, 
and western Tennessee. 


SEPTEMBER 17-21—Eleventh In- 


ternational Instrument-Automation 
Conference and Exhibit sponsored 
by InstRUMENT SocteTy OF AMER- 
1ca to be held at the New York City 
Coliseum. The society, which has its 
headquarters in Pittsburgh, Pa., has 
opened temporary offices at 250 W. 
57th St. in New York City, from 
which it will direct the conference 
and exhibit. 


SEPTEMBER 25-28—IRON AND 
STEEL Exposition to be held in the 
Cleveland Public Auditorium, Cleve- 
land, Ohio. 


SEPTEMBER 27-29—Thirty-third 
annual meeting and national super- 
visory development conference of 
the NATIONAL MANAGEMENT Asso- 
CIATION to be held at the Sheraton- 
Jefferson Hotel in St. Louis, Mo. 


OcroBeR 
DUSTRIAL Exposition to be held at 
Artillery Armory, 8 Mile Rd., De- 
troit, Mich. Top executives and or- 
ganizations in industry and _ local 
governments are the sponsors in co- 
operation with the United States 
Departments of Commerce and De- 
fense. Chairman of the Committee is 
Leeland M. Uhl. Exposition head- 
quarters are at 927 Book Bldg., 
Detroit, Mich. 


November 26-30—Twenty-SeEc- 
OND NATIONAL EXPOSITION OF 
PowER AND MECHANICAL ENGI- 
NEERING under the auspices of THE 
AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS to be held at the New 
York City Coliseum in conjunction 
with the Society’s seventy-sixth an- 
nual meeting. As heretofore, it will 
be under the management of the In- 
ternational Exposition Co. 


Film on Tubing Available 


twenty-five-minute, 16-milli- 
meter, black-and-white sound-mo- 
tion picture “The Leading Role” is 
available on loan from the Formed 
Steel Tube Institute, 850 Hanna 
Bldg., Cleveland 15, Ohio. The film 
demonstrates the advantages of the 
tube as a structural form, tells how 
welded steel tubing is made, shows 
many different uses for tubing, re- 
veals how tubing serves our every- 
day life, and shows typical fabrica- 
tion of tubing into an automobile 
rear axle housing. 
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Brat 


to give you: 


I Precision Flatness 
2 Precision Finish 


in production quantities 


Parts large or small—tall or squat —whatever the 
case may be, there’s a Lapmaster tailor-made 

to meet your production requirements at 

the lowest possible cost per piece. 


If you are now lapping by other means— 
hand scraping or grinding—it will pay you 

to investigate the Lapmaster. Our fully 
equipped lapping laboratory is at your disposal 
to analyze your problem, test run a number 
of pieces and furnish you with a complete 
production report without obligation. 


“John Crane’”’ Lapmasters are capable of con- 
sistently producing flatness to less than one 
light band (11.6 millionths of an inch), micro- 
inch finishes of 2 to 3 RMS on all materials 
including cast iron, steel, magnesium, alumi- 
num, brass, carbon, ceramics and plastics. 


Crane Packing Company, ®433 Qakton St., 
Morton Grove, Ill. (Chicago Suburb). 


In Canada: Crane Packing Co., Ltd. 617 Parkdale 
Avenue, Hamilton, Ontario. 


Free data 
These 3 booklets on Production Lapping 


and Light Band Reading are yours 
for the asking. Write today. 


MECHANICAL PACKINGS SHAFT SEALS 


Model 48 handles 
17-in. dia. parts up to R40 
in. dia. parts per load 


72 handles 4 
27-in. dia. parts up to 2480 
1-in. dia)\parts per load. 


Model 84 handles 4 


32-in. dia. parfxup to 3500 
1-in. dia. parts per load. 


THREAD COMPOUNDS 


CRANE PACKING COMPANY 


For more information fill in page number on Inquiry Card, on page 261 
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Obituaries 


Georce E. HALLENBECK, retired 
chairman of the board of Baker 
Brothers, Inc., Toledo, Ohio, died 
on May 27 at the age of seventy- 
eight years. Mr. Hallenbeck was with 
Baker Brothers for fifty-seven years, 
retiring a year ago. He was named 
president in 1939 and was elected 
chairman of the board in 1947. He 
was graduated from Purdue Univer- 
sity in 1900 with a bachelor of 
science degree in mechanical engi- 


Parts that either taper from one 
end to the other or vary in cross- 
sectional area throughout the piece 
are now being successfully contour- 
formed in a single operation. Con- 
ventional forming methods are not 
used because the tonnage necessary 
to set the contour of the heavier sec- 
tions would very likely fracture or 
overstress the lighter areas. It often 
has been necessary to create long 
tapered sections by joining several 
shorter pieces or by machining the 
taper after the contour has been set. 

New techniques are incorporated 
in the illustrated radial draw-form- 
ing machine manufactured by the 


Cyril Bath Co., Solon, Ohio. Among 


neering. A pioneer inventor of auto- 
motive production machinery, he 
held a number of patents in the ma- 
chine tool field. He is survived by 
a son, Thomas; a daughter, Mrs. 
William Bemis; two sisters, Mrs. 
Ruth Mapes and Harriet Hallenbeck; 
and four grandchildren. 


Joun L. Stave, administrative 
assistant to the vice-president of the 
Black & Decker Mfg. Co., Towson, 
Md., died on June 1 at the age of 
thirty-three. Mr. Slade had served as 
manager of the company’s Hamp- 
stead plant until 1954. 


Contouring Tapered Sections by Radial 


the working members of the ma- 
chine are a tension cylinder and a 
contour die mounted on a rotary 
table, and also a traverse compres- 
sion unit that includes a hydraulic 
ram with wiping shoes to iron the 
material against the face of the 
contour die. 

One way in which the machine 
can be used involves stretch-forming 
the work-piece contour at tonnages 
suitable for the lighter cross-sec- 
tional area of the material. At the 
same time, the hydraulic ram unit 
exerts pressure at the point of tan- 
gency of the material and the con- 
tour die and progressively increases 
the pressure to accurately form the 


Film on Making Carbide Tools 


The manufacture of Carmet car- 
bide tools—from powder to finished 
form—is the subject of a 16-milli- 
meter color film recently completed 
by the Allegheny Ludlum Steel 
Corporation. The film has a running 
time of twenty-seven minutes and 
is directed toward high school and 
college groups, as well as machinists 
and supervisory personnel. Prints 
may be obtained by writing to the 
Sales Department, Allegheny Lud- 
lum Steel Corporation, 2020 Oliver 
Building, Pittsburgh 22, Pa. 


Draw-Forming 


heavier cross-sectional areas. Thus, 
both stretch and compression meth- 
ods of metal forming are used simul- 
taneously. Pieces are shaped accur- 
ately and further machining is 
virtually eliminated. 

A second technique employs the 
hydraulic ram unit as an additional 
gripper. The wiping shoe is provided 
with a rubber-backed contact face 
so that, under pressure, it will be 
self-adjusting to the contour of the 
die at any point. First, the lighter 
section of the piece is set to its 
proper contour under the applica- 
tion of a relatively small stretching 
load. The wiping shoe on the ram 
is then brought into contact with 
the material at a point along the 
part contour and sufficiently forces 
it against the die to act as an addi- 
tional gripper. After that, stretching 
tonnages may be increased to set 
the heavier areas of the piece. This 
relocation of the holding shoe and 
increase in the stretching tonnage 
may be repeated several times in 
the case of long parts. 

To form tapered sheets of more 
complex contours, the machine can 
be used with specially designed 
pressure shoes consisting of a flexible 
wiping face backed up by a series of 
shoe segments. Each of the shoe 
segments is hydraulically powered 
and is connected so as to flex the 
wiping face to any desired contour. 
Both of the described techniques 
may be used to form sheets, extru- 
sions, or other types of sections. 


Radial draw-forming machine is used to 
shape the contour of parts that are 
tapered or have a varying cross-sec- 
tion. A hydraulically backed wiper sets 
the stretched part to the contour of 
the die-block. 
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3 minutes-52 seconds, completed from the solid 
you can cul gears 5 times faster! 


You can increase production by as 
much as 400%. 

Your exact gain may vary with 
different gears, but in most cases 
this new generator will complete 
five gears in the time earlier models 
cut just one. The illustrations above 
show a 6 DP, 25 tooth, 7%” face 
width, straight bevel gear com- 
pleted from the solid blank. 

The No. 104 Straight Bevel Coni- 
flex* Generator completes each tooth 
in one rapid operation. A pair of 


*Coniflex® straight bevel gears with localized tooth bearings. 


Ze. 


x 


multi-blade dise-type cutters com- 
bined with a cam-controlled ma- 
chine cycle insures high efficiency, 
fine finish and maximum cutter life. 

Easy to set up, the No. 104 has a 
wide range of capacity. You'll get 
the same excellent results for both 
small quantity jobbing work and 
volume production. 

To discover other savings you can 
make with this remarkable Gleason 
Generator, simply write for descrip- 
tive bulletin. 


= 
\\> 


. Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3,N. Y. 


The Gleason No. 104 Straight Bevel Coniflex 
Generator cuts gears up to 81%" diameter, 
414” cone distance and 1%,” face width, 
from 20 to 3 DP, ratios up to 10 to 1, 
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2 Automatics with 1 Operator Equals 
8 Manuals with 8 Skilled Operators 


% the floor space 
% the number of machines 
the manpower 
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Gear 
Grinding 
Economy 


PUMP GEAR 


600 pes. /8 hrs. /ma- 
chine ‘ floor to floor 
grinding cycle— 


6 minutes | 
For all the facts—write today! 
THE GEAR GRINDING MACHINE COMPANY 
3921 Christopher, Detroit 11, Michigan 
Manufacturers of: 
The Detroit Screwmatic 750, Automatic Screw Machine. 
RZEPPA (Sheppa”) Constant Velocity Universal Joints 


For more information fill in page number on Inquiry Card, on page 261 


Gear Grind Automatics 
4 | 
| 
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2 


for accuracy in your production 
pays to specify 
UN 


In Universal you get the best. Machined 

from finest quality steel. Blended radius on the top- 
inside diameter helps prevent tool hang-up and 
breakage. 100% concentricity and hardness tests insure 
accuracy and uniform quality. Knurled heads 


provide a quick, sure grip. 


superfinish bores 

lengthen tool life 

The superfinishing of Universal Drill 

Bushings is an important factor in keeping tool 
and bushing wear to o minimum—especially in 


close tolerance work. 


Standard sizes and lengths in stock 
for immediate delivery. Contact the 
office nearest you—Universal 
Engineering Sales Co., 1060 Broad St., 
Newark 2, N. J.; 5035 Sixth Ave., 
Kenosha, Wis.—or our home office. 


Write for your copy of our new 98 page 

catalog describing Standard Collet Chucks, Floating 

Collet Chucks, Boring Chucks, “Kwik-Switch” Too! Holders, 
Mikro-Lek Boring Bars, Standard Drill Bushings, Universal ind 
Plungers and other Universal products. 


FRANKENMUTH 2, 


UNIVERSAL ENGINEERING COMPANY 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—275 
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STANOIL Industrial Oil 


delivers on tough assignment at 


Indianapolis Screw Products Corp. 


Rolling threads on aluminum bronze 
with pitch diameter tolerances as close 
as .0014” is a tough job but Indian- 
apolis Screw Products Corporation is 
used to taking on such jobs and de- 
livering. They give tough jobs to the 
hydraulic oil they use, too, and they 
expect it to deliver. They’ve given such 
a job to STanort and they’re getting 
the results they expect—and more. 


STANOIL Industrial Oil is used in the 
hydraulic system of a Watson-Flagg 
precision thread roller in the Indian- 
apolis Screw Products Corporation 
plant. The system uses a Vickers pump 
and Cuno filter. The filter has not been 
cleaned in overa year because it hasn’t 


needed cleaning. Here, as in other ap- 
plications, STANorL delivers top per- 
formance with minimum maintenance 
and maximum system cleanliness. 


STANOIL likes tough assignments like 
this one; likes them because it can de- 
liver with plenty to spare. 

Perhaps you would like to know 
about the use of STaNnott in a hydrau- 
lic application in your plant. In the 
Midwest and Rocky Mountain states, 
a lubrication specialist at your nearby 
Standard Oil office will be happy to 
discuss it with you. Call him. Or, if 
you would like, contact Standard Oil 
Company, 910 South Michigan Ave- 
nue, Chicago 80, Illinois. 


Tight gaskets, good mainte- 
nance, and STANOIL add up 
to first rate performance at 
Indianapolis Screw Products 
Corporation. This shot of = 
Vickers pump shows how 
good housekeeping and 
STANOIL team for top opera- 
tion on tough assignment. 
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Mr. R. W. Williams, Plant Superintendent, checks pitch 
diameter of thread with Glenn Riggs, Standard lubrica- 
tion specialist. Glenn Riggs is an old hand at helping 
industrial firms work out lubrication problems. Glenn has 
been doing this sort of thing for 28 of the 30 years he’s 
Cuno filter in Wat- been with Standard. This 
son-Flagg Thread background and experi- 
Roll machine has ence, customers have found, 
filtered STANOIL pay off for them. 

more than a year. 
Filter remains clean. 


STANDARD 


STANDARD OIL COMPANY 
(Indiana) 


4 ‘ 


To find headings easily, look for capital letters at top of each page to denote location. 


ABRASIVE CLOTH, Paper and Belt ABRASIVES, HONING 


Walls Sales Corp., 333 Nassau Ave., Brooklyn Dopnes Drill Co., 814 Chestnut St., Rockford, 


ABRASIVES 
See Discs, abrasive 


ABRASIVES, Polishing, Tumbling, Etc. 


— Co., 1 New Bond St., Worcester 6, 


ass. 


Simonds Abrasive Co., Tacony and Fraley Sts., 


Bridesburg, Philadelphia, Pa, 


Heavy Duty Vertical 
Milling Attachment 


Heavy Duty Offset 
Vertical Milling Attachment 


Rack Milling Attachment 


> 


Send coupon for 
FREE Comparison 
Chart and detailed 
descriptive literature 
on easy-to-use 
attachments. 


Heavy duty attachments 
increase versatility 
of dependable, low-cost 


REAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 


A full line of attachments and accessories offer 

outstanding flexibility for all types of milling 

operations . . . with GREAVES MILLS. 

Make your own comparison of 22 specifications of 

Greaves and 7 other leading milling machiues. 
CINCH 


with 34” travel optional 


GREAVES MACHINE TOOL Co. 
25 Eastern Avenue, Cincinnati 2, Ohio 


Send Comparison Chart. I will make my own comparison 
of GREAVES MILLS with other makes. 

_...Send information on Attachments and Accessories for 
GREAVES MILLS. 


NAME 3 

FIRM 

ADDRESS 
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ACCUMULATORS, Hydraulic 


Lima- Corp., Eddystone Div., 
Philadelphia 42, 
Bethlehem Stee! Co., ‘Bethlehem, Pa. 
Farquhar, A. B., Div. Oliver Corp., York, Pa. 
Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn 
Lane Engrg. ‘Corp., Kenmore Sta., Buffalo, 


Vickers Incorporated Division of Sperry Rand 
1402 Oakman Blvd., Detroit, 
ich 


AIR HOISTS—See Hoists, Air 


AIR TOOLS—See Grinders, Pneumatic; 
Drills, Portable Pneumatic, Etc. 


ALLOY STEELS 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., Bethlehem, Pa 

Carpenter Steel Co., ‘Reading, Pa. 

Crucible Steel America, Oliver Bldg., 
Pittsburgh 30, 

Sterling Inc. # Po 13 Forbes St., Pittsburgh 


a 

Ryerson, Joseph T., Pj Son, Inc., 2558 W. 16th 
St., Chicago 18, 

U. S. Steel Corp., Paeiiies Illinois Steel Corp. 
Div., 436 7th Ave., Pittsburgh, vy, 

Vanadium Alloys Steel Co., Latrobe, 

Lovejoy & Co., Inc., 

ass 


ALLOYS, Non-Ferrous 


American Brass Co., 25 Broadway, New York, 
Bridgeport Brass Co., Bridgeport, Conn. 
Ha Stellite Div., Union Carbide & 
, 30 E. 42nd New York, 
puntior’ Brass Co., Port Huron 35, 
Revere Copper Brass Inc., 230 “Ave., 
New York, 


ALLOYS, Zinc 
tis Geeey Zinc Co., 160 Front St., New York, 


ARBOR PRESSES 
See Presses, Arbor 


ARBORS AND MANDRELS 


Axelson 6160 S. Boyle Ave., Los 
Angeles 5 

Brown & Mfo. Co., Providence, R. |. 

Chicago-Latrobe Twist Drifl Works, 411 W. 
Ontario St., 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 

Cincinnati Milling: Machine Co., Oakley, Cincin- 
nati, Ohio 

Danly ‘Machine Spactattion, Inc., 2107 S. 52nd 
Ave., Chicago 50, 

Gorton, George Meh. Co., 1110 W. 13th St., 
Racine, Wis. 

Jacobs Mfg. Co., West Hartford, Conn. 

Kempsmith "Machine Co., Milwaukee, Wis. 

National Twist Drill Tool Co., Rocheste:, 


Mich, 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, 
Shenango-Penn Mold Co., Dover, 
Supreme Products, 2222 Cohsmet 


Ave., 16, 
Wesson Co Testes Heights Blvd., 
Ferndale, 
Whitman & ‘Sores, 40600 Plymouth Rd., 
Plymouth, Mich. 
(Continued on page 282) 
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Universal Milling Attachment 
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Individually Designed 
Pulpit type power unit 
full visibility, to Meet SPECIFIC 


easy accessibility. 


HYDRAULIC 


Compact power unit show- 
ing gasket-mounted valves. 


DEPENDABLE PERFORMANCE 


DESIGN 
Portable power unit for IMPROVE AND SIMPLIFY 


testing pumps. | REDUCE INSTALLATION 
COST AND TIME 


EASIER SERVICING 
BETTER APPEARANCE 


Vickers engineers approach the design of a custom- 
built hydraulic power unit from the standpoint of 
the customer’s INDIVIDUAL needs. The sole objec- 
tive is to meet HIS requirements with the best 
hydraulic “package”. This assures the most compact, 
efficient and convenient hydraulic equipment for 
the particular machine. 


it wi line gry 
A Vickers Hydraulic Power Unit includes all 


necessary pumps, valves, intermediate piping, 
oil reservoir, motors, controls, etc., as well as all 
hydraulic accessories (oil filters, air cleaners, 
oil level gauges, fittings, etc.). Hydraulic connections 
can be grouped in a convenient manifold. 


In addition to the advantages mentioned above, 
each Unit is pretested at the factory and ready for 
immediate operation. Vickers undivided responsi- 
bility for the entire hydraulic control system is also 
an important feature to both the machine builder 
and his customer. Write for Bulletin 52-45. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 


ADMINISTRATIVE and ENGINEERING CENTER 
Department 1403 .« Detroit 32, Michigan 


Application Engineering Offices: * ATLANTA «+ CHICAGO AREA 
( * CINCINNATI « CLEVELAND «+ DETROIT « HOUSTON 
LOS ANGELES AREA (EI Segundo) « MINNEAPOLIS » NEW YORK AREA’ 
(Summit, N.J.) * PHILADELPHIA AREA (Media) + PITTSBURGH AREA 
(Mt. Lebanon) * PORTLAND, ORE. + ROCHESTER + ROCKFORD + SAN 
FRANCISCO AREA (Berkeley) * SEATTLE + ST. LOUIS + TULSA 
WASHINGTON + WORCESTER 
Power unit for hydraulic control IN CANADA: Vickers-Sperry of Canada, Lid., Toronto 


of electric furnace. 


ENGINEERS AND BUILDERS OF O1l HYDRAULIC EQUIPMENT SINCE 1921 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, J uly, 1956—279 
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Boring Mil 


Accuracy 


and quickly converts for five different jobs 


4 

i 
| 

| 
: | 


This Natco two-way machine stepped in where automatics 
“fear to tread!” It replaced a precision boring mill, speeded 
production and didn’t give up a tenth in accuracy! At The 
Frank G. Hough Co. bering mills were used for exacting 
tolerances on transmission parts for the Hough Payloader®. 
Higher production was desired. 

Now with a Natco two-way automatic, Hough is getting 
production rates—-not job shop rates. The Natco bores 
diameters to within .0005”—square with mounting face 
within .0005” per inch bore length. The machine also cham- 
fers, counterbores and notches boss contours. 

Versatile too! Hough processes five different transmission 
housings or covers with a single machine. After a typical 
production run averaging 100 parts, the machine is quickly 
converted to another job. 

Ask for information about the PAYD (Pay-As-You-Depre- 
ciate) Finance Plan. 


National Automatic Tool 
Company, Ine. Richmond, indiana 


Multiple-spindle drilling, boring, facing and tapping machines. 
Special machines for automatic production. 


Call Natco offices in Chicago, 
Detroit, Buffalo, New York, 
Boston, Philadelphia, Cleveland 
and Los Angeles; 

distributors in other cities. 


Notes 
from 
Natco... 


Middle Age Spread 


Having reached the age of 55 feel- 
ing as spry as the day we started, 
we at Natco are going to spread 
out. The demand for our products 
makes this necessary since we’re 
anxious to give our customers the 
kind of deliveries they need. 


After Jan. 1, 1957, when the job 
is finished, we'll have eight acres 
under one roof at our Richmond, 
Indiana plant. We figure it will in- 
crease our production capacity 
about 50%. 

To take care of the increased need 
for Sales Service, we’ve already in- 
creased our staff about 50% and 
provided them with new efficient 
quarters. 


Appreciating Depreciation 


Depreciation, we’ve come to real- 
ize, is one of the least understood 
and most important aspects of the 
business picture today. Though 
we're far from experts on the ins 
and outs of this complex subject, 
we’ve undertaken to discuss the 
importance of looking at deprecia- 
tion realistically in our current 
FORTUNE campaign. We'll be 
happy to send you reprints if you'll 
drop us a line. 


4 
| 
4 
3 
LAR 
Rk 
| 
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spindle movement. 


Representatives in principal cities 
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Check Motions or Dimensions 
In .001” up to 10” Range. 


Ames Long Range Dial Indicators in a variety of 
models are made for quality control applications re- 
quiring close tolerance and inspection. For example, 
you can measure in 001", long slide travel, large cams, Bunting Brass, & Bronze Co., Spencer and Carl- 
deep recesses or other dimensions requiring indicator 
spindle travel of up to 10”. 

In addition, Ames Long Range models have all the 


Range indicators have count hands to indicate revolutions 
of the indicator hand. Those with box covered, rack guide 
have a slot in the cover graduated to register each inch of 


Write today, sending your problem in long range 
measuring. Ames will be glad to suggest a solution. 
Be sure to include drawings and specifications — your 
answer will be back faster if you do. 


B.C. AMES 


27 Ames Street, Waltham 54, Mass. Standard Pressed Steel Co., Jenkintown, Pa. 
MANUFACTURER OF MICROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS 


BABBITT 

American Crucible protests Co., 1395 Oberlin 
Ave., Lorain, 

Works, 3200 Main St., North 

Bunting & Bronze Co., Spencer and Carl- 
ton Aves., 

Ryerson, Jos. T., & 2558 W. 16th St., 

Chicago 18, Ill. 


BALANCING EQUIPMENT 


American Schiess 1232 Penn Ave., 
Pittsburgh 
, 1910 Kishwaukee St., 


405 Lexington Ave., New York 17. 

Gisholt Machine Co. (Static ‘and namic), 
1245 E. Washington Ave., Madison 10, Wis. 

Morris Machine Tool Co., Inc., 946- 'M Harriet 
St., Cincinnati 3, Ohio 

Pope’ Machinery Corp., Mass 

Snyder Tool & Engrg. 3400 E Lafayette, 

troit 7, Mich. 

Sundstrand Mach. Tool na 2531 tith St., 
Rockford, Ill. 

Thor Power Tool Co., Aurora, Illinois 


BALLS 


Kennametal, Inc., Latrobe, Pa. 


BARS, Phosphor Bronze 

Bunting Brass & Bronze Co., Spencer and Car!- 
ton Aves., Toledo, Ohio. 

Shenango-Penn Mold Co., Dover, Ohio 


BARS, Steel 


Allegheny Ludlum Stee! Corp. Bethlehem, Pa. 

Bethlehem Steel Co., Bethl ehem, Pa, 

Carpenter Steel Co., “Reading, Pa. 

Crucible Steel Co. of America, Oliver Bldg., 
Pittsburgh 30, Pa. 

Ryerson, Joseph Son, Inc., 2558 W. 16th 
Chicas 18, 

Timken Roller Bearing Co., Canton, Ohio. 

U. S. Steel Corp. (American Steel & Wire Co. 
Div., Carnegie-Illinois Steel Corp. Div., 
Columbia > Co. Div., Tennessee Coal, 
tron es * . Co. Div.), 436 7th Ave., Pitts- 
ur 

Wheelock, Lovejoy & Co., Inc., Cambridge, 


BEARINGS, BABBITT 


BEARINGS, Ball 
, Con 
Boston 3200 Main” North 


advantages that are built into Ames regular indicators: — tnaney, 
dials of large diameter; easy-to-read, widely spaced gradua- Federal Bearings Co., Inc., Poughkeepsie, New 
tions; movable dials; replaceable contacts. All Ames Long Marlin-Rockwell Corp., 402 Chandler Bldg., 
Jamestown, N. Y. 


~ Departure Div., General Motors, Bristol, 
Nice "Ball Bearing Co., Nicetown, Philadelphia, 


a. 
Norma-Hoffman Bearings Corp., Stamford, 
‘onn 


BEARINGS, Bronze and Special Alloy 

American Crucible Products Co., 1395 Oberlin 
Ave., Lorain, Ohio 

Boston’ Gear Works, 3200 Main St., North 


Quincy, Mass. 
Bunting "brane & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, io. 
Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, N. Y. 
Shenango-Penn Mold Co., Dover, Ohio. 


BEARINGS, Lineshaft 


Fafnir Bearing Co., New Britain, Conn. 
Orange Roller Bearing ‘Orange, N. J. 


(Continued on page 284) 
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hor Automation Tools your job 
can make big cuts in labor costs 


Arc-segment Bolt Pattern 
{Any arc—any number of bo 


— Multiple Bolt Pattern 
(Any number of bolts} 


Rectangular Pattern 
{Any aumber, any 


arrangement of bolts) Cireulor Pattern 


{Any number, ony 


Almost unlimited applications—a typical example is this Thor 22 unit 
multiple nutsetter used on line of leading car manufacturer's Detroit plant 


Thor features assure hetter jobs at less cost 


TALL-TYPE, rigid air regula- 
tion permits driving of each nut 
to exact predetermined tension. 


Exclusive quick-change mounting in 
master manifold permits 30 second 
change-over of individual units for 
inspection or replacement. 


Easier to operate. Multiples eliminate 
torque reaction at moment nuts are 
seated. 


Air operated plunger-type push-off 
rods for automatic disengagement. 
Various nut heights on one job han- 


dled by axially slidable socket driv- 
ing spindles. 


Available in complete range of sizes 
for any power tool assembly opera- 


THOR POWER TOOL COMPANY ® AURORA, ILLINOIS 


Atlanta ¢ Birmingham ¢ Boston * Buffalo * Chicago * Cincinnati » Cleveland * Denver « Detroit 
Houston « Los Angeles * Milwaukee * Newark © Long Island City, N.Y. © Philadelphia + Pittsburgh 
St. Lovis * San Francisco * Seattle * Toronto, Canada * Export Division, New York City 


For more information fill in page number on Inquiry Card, on page 261 


tion in straight, offset or angle 
models. 


Free design service. Thor will design 
and quote on a multiple nutsetter job 
for you without obligation on your 
part. For further information contact 
your Thor branch in the city shown 
below or write Thor Sales Engineer- 
ing Dept., Thor Power Tool Com- 
pany, Aurora, Illinois. 


Pottern 
PORTABLE POWER 
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B Product Directory 


This recent Goss & Deleeuw devel- 
opment has already received uni- 
versal acclaim as an outstanding 
achievement. 


In speed, ease of tooling and pre- 
cision finishing, the 1-2-3" chucker 
provides engineering advantages 


which result in vastly greater production 
at a fraction of parts’ costs by other 
methods. 


Easy, fast change-over from job to job 
make this machine ideal for short-run re- 
quirements. Sturdy construction, power 
and speed make its advantages apparent 
on long runs. 


‘*]-2-3’' means ability to handle 
work requiring machining opera- 
tions on one, two or three ends si- 
multaneously or in sequence—a 
method exclusive with Goss & 
DeLeeuw and offered on this ma- 
chine. 


Illustrated literature available 
promptly on request. Send 
samples of your work for time 
and cost estimates. 
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MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 


BEARINGS, Needle 
Orange Roller Bearing Co., Inc., Orange, N. } 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn. 

Fafnir Bearing Co., New Britain, Conn 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

ue Hoffman Bearings Corp., Stamford, 
onn. 

Orange Roller Bearing Co., Inc., Orange, 

Rollway Bedtings Co.; inc., 541 Si; 
Syracuse, N. Y. 

Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Self Lubricating (Oilless) 


American Crucible Products Co., 1395 Oberlin 
Ave., Lorain, Ohio 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 


BEARINGS, Tapered Roller 
Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Thrust 

Ball & Roller Bearing Co., Danbury, Conn. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Fafnir Bearing Co.., ‘New Britain, Conn. 

Marlin-Rockweli Corp., 402 Chandler Bldg., 
Jamestown, N. Y. 

Nice Ball Bearing Co., Nicetown, Philadelphia, 


a. 
Hoffman Bearings Corp., Stamford, 


bomen “Roller Bearing Co., Inc., Orange, N. J. 
Rollway Bearing Co., Inc., "Syracuse ¥: 
Shenango-Penn Mold Co., Dover, Ghio. 
Timken Roller Bearing Co., Canton, Ohio. 


BELT SHIFTERS 


Standard Pressed Steel Co., Jenkintown, Pa. 


BELTING, 


Houghton, F. & Co., 303 W. Lehigh Ave., 
Pa, 


BENCHES, Work, and Bench Legs 


Standard Pressed Steel Co., Jenkintown Pa. 


BENDING MACHINES, Angle Iron, 


Plate, Etc. 

Consolidated Mch. Tool Corp., 656 Blossom 
d., Rochester, N. 

— Corp., 501 S. Wolf Rd., Des Plaines, 


Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, ul. 


BENDING MACHINES, Hydraulic 

Baldwin-Lima- Corp., Eddystone Div., 
Philadelphia 42, 

Bethlehem Steel Co., Bethlehem, Pa. 

“ue Forge Co. 490 Broadway, Buffalo, 


Farquhar, A. B., Div. Oliver Corp., York, 
— Corp., 50] Wolf Rd., Des sib 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 
Lay Erie Engrg. Corp., Kenmore Sta., Butfalo, 


Niagara Machine & Tool Works, 683 North- 
land Ave., Buffalo, 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, ut, 


BENDING MACHINES, Pipe 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Farquhar, A. B., Div. Oliver Corp., York, Pa. 


BLAST CLEANING EQUIPMENT 

Modern Ind., Engrg. Co., 14230 Birwood Ave., 
Detroit 4. Mich. 

Pangborn Corp., Hagerstown, M 

Corp., 3 3 Nassau Brooklyn 


L ENDS OF PARTS 
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Goss « Machine | 
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BLOWERS 
suifee Forge Co., 490 Broadway, Buffalo, 
Ingersoll-Rand Co., 


Electrical Too Co., 2488: River 
, Cincinnati, Ohio. 


Product Directory 


ACHIEVED! 


BLUING LAYOUT 
Dykem Co., 2303P. N. IIth St. St. Louis 6, 


BLUEPRINT MACHINERY & 
ACCESSORIES 

Wickes Brothers, 512 No. Water St., 
Mich. 


Saginaw, 


BOILER TUBES 
a Joseph T., & Son, Inc., Ose W. 16th 
Chicago 18," 
U. Steel Corp., Tube Co., Div., 
436 7th Ave., Pittsburgh, Pa. 


BOLT AND NUT MACHINERY 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio 

roe Soe Co., 1201 W. 65th St., Cleveland 2, 
io. 

Landis Machine Co., Inc., Waynesboro, Pa. 

New Britain Machine Co., New Britain-Gridley 
ch. Div., New Britain, Conn. 


BOLTS AND NUTS 

Bethlehem Steel Co., 

National Acme Co., 170 E. Bist St., Cleve- 
and 10. 

Ottemiller, W. H., & Co., York, 

Russell Burdsoll'& Word Bolts. Nut Co, 100 DRILL POINTERS 

dland Ave., Port Chester, N. Y 


The Model 510 Oliver Drill Pointer will provide 
these advantages... 


BOOKS, Technical 
ingetgel Press, 93 Worth St., New York 13, 


Lincoln Electric ae 22801 St. Clair Ave., 


Cleveland, Ohio @ A THEORETICALLY PERFECT POINT WITH INCREASED 
CLEARANCE AT THE WEB OF THE DRILL PERMITS 
BORING AND DRILLING MACHINES FASTER AND EASIER PENETRATION. 
Baker Bros., Inc., Sta. F, P. O. Box 101, e 
Toledo 10, Ohio. = 
Baldwin-Lima-Hamilton Corp., Lima Hamilton @ SHARPENS 2, 3 AND 4 FLUTE 
bal Chestnut. Rockford, Ill DRILLS, RIGHT 
arnes Drill Co estnu ockfor q 
Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill. (GEARING FOR LEFT HAND DRILLS * 


ay a. Tool Co., 835 Green St., Ann Arbor, 


ich. 
Bullard Co., Brewster St., Bridaeport 2, Conn. 
Cincinnati Lathe & Tool Co., 3207- 3211 Disney 


St., Cincinnati 9, Ohio. 
Consolidated Mch. Tool Corp., Rochester, N. Y. @ VARIABLE CLEARANCES FOR ALL 


Cross Co., 3250 Bellevue. Detroit 7, Mich. 
Ex-Cell-O ae 1200 Oakman Bivd., Detroit DRILLING CONDITIONS. 


Mich 
Foote Burt ‘Co., 1300 St. Clair Ave., Cleveland 


stead Ave., Hartford 12, 82° TO 160°. 

Ingersoll Milling Mch. Co., Douglas St., 
Rockford, Ill. 

Michigan Drill Head Co., Detroit 34, Mich. 

Millholland, W. K Machinery Co., 6402 West- « TO 3’ DIAMETER CAPACITY. 
field Bivd., Ind. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Moline Tool Co.. 102 20th St., Moline iI. a AVAILABLE FOR EITHER WET OR DRY GRINDING. 

Morris Machine Tool So. Inc., 946-M Harriet 
St., Cincinnati 3, Ohi 


AVAILABLE AT EXTRA COST.) 


National Acme €6., 170 E, 131st St., Cleve- 9 Send a few drills to Oliver to be repointed at 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, R () no cost... use them... then buy Oliver. 


Detroit 7, Mich. 
Wales-Strippet Corp., North Tonawanda, N. Y. 


No. 21 Bench Model Pointers and Oliver Point Thinning 


BORING AND TURNING MILLS, Vertical Machines are also supplied. 


American Schiees., 1232 Penn Ave., 
Pittsburgh 22, 


“i700 Stratford Ave., Strat- e i N T M E N T e 
Corp., Lima Hamilton 

iv., Hamilton, Ohio 
Bullard Co., Brewster St., Bridgeport 2, Conn. ee CO M PAN Y 


Cosa Corp., "405 Lexington Ave., ate York 17, 
1200 Oakman Blvd., Detroit 
Giddings & Lewis Machine Too! Co., Fond du 


Lac, Wis. 
det roe & Co., 3400 E. Lafayette, 
roi 
Tool Corp., 75 West St., New 
York 6, N. Y. 
(Continued on page 286) 
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Product Directory 


Cuts Piercing C 


A Punch Press 
(PIERCING SPEED) 


(NO SETUP) 


Work Locating 


+ —? (NO LAYOUT) 


Capacities from 7-2 to 150 Tons 
Throat depths from 12” to 60” 
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The WIEDEMANN 
METHOD 


60 to 90% 


osts 


Because ONLY 2 WIEDEMANN combines: 


Punches and Dies in Turrets 


INCREASED 
PRODUCTION 


REDUCED COST 


MAXIMUM 
FLEXIBILITY 


Get the facts—send drawings of your work fora 
free time study or write for Bulletin 10]. 


WIEDEMANN MACHINE COMPANY 


Wissahickon Ave. P.O. Box 4245, Philadelphia 32, Pa. 


BORING BARS 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Bullard > Brewster St., Bridgeport 2, Conn. 
Carboloy De’ General ‘Electric Co., Box 237, 
Roosevelt Ca Annex, Detroit 33, Mich. 
Davis Boring Tool Div., Giddings & Lewis 

Machine Tool Co., Fond du Lac, Wis. 
Eclipse Co., 1600 Bonner. Ave., 
Ferndale ich. 
Corp. 1200 Oakman Bivd., Detroit 


In eral ‘Milling Mach. Co., 2442 Douglas St., 
ockford 

Scully- -Jones ¥ Co., 1903 Rockwell St., Chi- 
cago 

Universal’ Engineering Co., Frankenmuth 2, 


Mich. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7, 


BORING, DRILLING AND MILLING 
MACHINES, Horizontal 


(Floor, Planer or Table Types) 


American 1232 Penn Ave., 
Pittsburgh 22, 

Baldwin- Homitton Corp., Lima Hamilton 
Div., Hamilton, Ohio 

Cincinnati Gilbert Machine bos Co., 3366 
Beekman St., Cincinnati 23, Ohio. 

Cosa Corp., 405 Lexington tg New York 17. 

Cross Co., ‘3250 Bellevue, Detroit 7, Mich. 

Espen- Lucas Machine orks, Front St. and 
Girard Ave., Philadelphia, Pa, 

120 Oakman Blivd., Detroit 

Giddings & & Lewis Machine Tool Co., Fond du 
ac, 

Gray, G. A., Co., Woodburn Ave., and Penn. 

R. Evanston, Cincinnati, Ohio 

Hartford Special Machinery’ 287 Home- 
stead Ave., Hartford 12, 

Ingersoll Milling Mch, Co., 2442 Douglas St., 
ockford, Ill. 

—— Corp., 43 W. 6!st St., New York 23, 


Lucas Mch. Tool Div., New Britain Mch. Co., 
12302 Kirby Ave., Cleveland 8, Ohio 

Michigan Drill Head Co., Detroit 34, Mich. 

Millholland, W. K. Machinery Co, 6402 West- 
field Blvd., Indianapolis 5 

Modern Ind. ‘Engrg. Co., 13430 Birwood Ave., 
Detroit 4, Mich. 

Morris Machine Tool Song Inc., 946-M Harriet 
St., Cincinnati 3, 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich. 


BORING HEADS 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac 

Milling Mch. Co., 2442 Douglos 


Milthollond, W. K. Machinery Co., 6402 West- 
field Blvd., Indianapolis Ind. 
Mummert-Dixon Co., Hanover 


ich. 
Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


BORING MACHINES 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Bryant. Chucking Grinder Co., Springfield, Vt. 

Cross Co., 3250 Bellevue, Detroit , Mich. 

Ex-Cell-O' Corp., 1200 Oakman Bivd., Detroit 


ich. 

Heald on Co., 10 New Bond St., Worces- 
er 

Michigan ay Head Co., Detroit 34, Mich. 

Millholland, W. K., Machine’ 6402 West- 
field Bivd., Indianapolis 

Modern Ind. Engrs. Co., 1 4330 "Birwood Ave., 
Detroit 4, Mi 

National Automatic Tool Co., Inc., $. 7th and 
N. Sts., Richmond, Ind. 

Brifain Mch. Co., New Britain-Gridley 

7 New Britain, Conn. 
Wadell Equipment Cea, 119 So. Ave., Garwood, 


(Continued on page 290) 
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AIR AND HYDRAULIC 
FLUID POWER 
EQUIPMENT 


LOGANSQUARE 

NONROTATING 

DOUBLE-ACTING 
CYLINDERS 


Q 
1% % 2% 4-28 1.458 
2% 2.651 
% %-24 3.402 1-14 1% 6% 5% 
1% % 3% %20 4.154 1-14 1% 7% 4% 6% 
354 34-20 4.993 14-12 234 8% 4% 7% 
1% 354 54-18 2% 6.452 14-12 24 7% — 4% 10% 


a 


v's WwW X GG HH Jj KK 


%-18 1% % 3% 1% 2% % 
%-18 1% % 4% 1%| 3% % 
54-18 1% % 45% 2% 3% 

1-14 1% 2% 


RK 
KKKKKKKK 


Dimensions apply to no-stroke assemblies. Pipe thread is American (National) “Dryseal.” Dimensions for cushioned and noncushioned 
are identical. All dimensions are given in inches. *Use bolts 1/16 smaller than “KK” (mounting holes}. 


Broad selection of mountings and r | 


mounting combinations. Pressures u LOGANSPORT MACHINE CO., INC. 
to 150 psi air; up to 500 psi oil. Jj 810 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
Lo FREE CATALOGS ON REQUEST 2 (0 100-1 AIR CYLINDERS 0) 200-1 HYD. POWER UNITS 
100-2 MILL-TYPE AIR CYLINDERS [ 200-2 ROTOCAST HYD. 
YOUR DEPENDABLE [J 100-3 AIR-DRAULIC CYLINDERS CYLINDERS 


0 100-4 AIR VALVES 0 200-3 750 SERIES HYD. 
SINGLE SOURCE FOR ALL YOUR 
AIR AND HYDRAULIC EQUIPMENT CYLINDERS C) 2004 HYD. VALVES 


51 PRESSES 70-1 CHUCKS 


FACTS OF LIFE ABC BOOKLET 
CYOM 62 SURE-FLOW PUMPS CIRCUIT RIDER 


TITLE 


MEMBER: Natl. Mach. Tool Builders’ COMPANY 
Assn.,_ Natl. Fluid Power Assn. 


PROPERLY DESIGNED — PROPERLY EQUIPPED 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—287 
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2 2% 4 1 1% 1% 
243 «1% 1% 
3 3% 5 1M 1% 1% 
4 4% 5% 1M 1% 1% 
S 5% 5% 1M 1% 1% 
6 6% 6% 14% 2 2 
8 8% 6% 1% 2 2 
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BULL 
1/72 TON 


MACHINE 


BROACH TUNNEL 
13/4 TONS 


171/2 TONS 


Note generous radius from chain axis 
to outer machine frame, 2242" at load- 
ing end, 232" at unloading end. This 
assures easy, safe handling of wide 
variety of work sizes and shapes. 


Broach tunnel raised to show heavy 
duty twin chain type drive and auto- 
matic hammer lock fixtures. Tunnel 
and broaches weigh 3.750 Ibs., while 
entire machine weighs 35.000 Ibs. 


nected to main drive drum. 


ycon- 
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‘ 
& A 
Massive ton bull gear provides 
positive pulling powerand smooth 
: x operation required for extremely 
fine finishes. Gear is 


Horizontal Machine 


| WEIGHT where you want it! 
| ROOM | where you need it! 


Extreme weight and rigidity are the answers to high-production surface 
broaching with fine work finishes and long tool life ... and this husky 
new Detroit Continuous Horizontal gives you the most you can get! 


@ Generous adie and unloading @ Heavy-duty, twin chain electric- 
clearances for easy, safe handling mechanical drive. 
of a wide variety of work. 


2 


@ Simple change gears for varied 
@ All-welded, heavy steel plate frame. cutting speeds. 


@ Fully automatic fixture locking, @ Entirely self-contained, including 
machine operation and unloading. automatic chip disposal unit. 


@ Safety interlock assures proper work @ Electric and hydraulic equipment 
positioning before operation. to J.I.C. standards. 


Model illustrated is 90” stroke 15-ton capacity with cutting speeds to 40 f.p.m. Other 1 5-ton models 
available with 66” and 120” stroke, lower and higher tonnage capacities on request. Send part 
literature. 


DETROIT BROACH and MACHINE COMPANY, 
DEPT. B-7, ROCHESTER, MICHIGAN 


0 CONTINUOUS HORIZONTAL BROACHING MACHINE 


0 Horizontal Surface Broaching Type 


0 Single Ram Vertical Type 
© Pull-Down Vertical Type 0 Broaching Tooling 


and MACHINE CQ. — 


DEPT. B-7 TITLE 
ROCHESTER, MICHIGAN 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


: ADDRESS 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—289 
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Over and over again. 


FAIRFIELD 


SAVES YOU MORE ON TOP-QUALITY GEARS 


Gears 
nie to 


or ail manner of 
industrial equipment 
spiral BEVEL 
STRAIGHT BEVEL 
HERRINGBONE 
HELICAL 
DIFFERENTIALS 


Fine 


SPUR 
worMs AND WORM GEAR 


@ Send for your copy of illustrated 
bulletin describing Fairfield’s facilities 
for making gears. 


FAIRFIELD 


MANUFACTURING CO. 


2331 SOUTH CONCORD ROAD 
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Fairfield is famous for repeat orders —and 
simply because quality is consistently high, 
and price is—well, just try to beat it! 


How can Fairfield manage this unique po- 
sition year after year? Truth is, it involves 
some tried-and-true mass- -production 
methods plus some very special Fairfield 
ideas developed in the past 35 years of 
precision gear making. 


Then, of course, Fairfield is ideally located 
with all facilities under one roof. Here you 
will find a complete metallurgical depart- 
ment, batteries of the most modern 
machines, testing laboratories, latest heat- 
treating equipment—all operated by skilled 
craftsmen working under expert engineer- 
ing supervision. 


There’s another Fairfield service worth look- 
ing into—the expert recommendations on 
your particular gear problems. Your in- 
quiry will receive prompt attention. 


LAFAYETTE, INDIANA 


BORING MACHINES, Jig 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 
American Rp Corp., 100 E. 42nd St., New York 


Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cosa corp. 405 Lexington Ave., New York 17, 
Fosdick ch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 2 io. 

Kearney & o> Corp., Milwaukee, Wis. 

Moore Special Tool Co., 1g Me 724 Union Ave., 

Conn. 

Pratt Whitney West Hortford 1, Conn. 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, 

oe Machine’ Tool Corp., 75 West St., New 


Wales-Strippet Corp., North Tonawanda, N. Y. 


BORING TOOLS 


Apex Tool & Cutter Co., Inc., 237 Canali St. 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, 

Bullard Co., Brewster St. Bridgeport 2, Conn. 
Carboloy Dept., General ‘Electric Co., Box 237, 
Roosevelt Park “om Detroit 32, Mich, 
Davis Goring Tool Giddings & Lewis 

Machine Tool Co., Fond du Lac, Wis 
Eclipse Counterbore Co., 1600 Ave., 
Ferndale, Mich. 
-O Corp., 1200 Oakman Blvd., Detroit 
Giddings ? “Lewis Mch. Tool Co., Fond du Lac, 


Wis. 
Haynes Stellite Div., Union Carbide & _ 
orp., 30 E. 42nd St., New York, N. Y. 
Kennametal, Inc., Latrobe, Pa. 

Metal Carbides Corp., Youngstown, Ohio. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

ago Engineering Co., Frankenmuth 2, 


Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 
Willigens, J. H. & Co., 400 Vulcan St., Buffalo 


BRAKES, Press and Bending 
Bath, Cyril Co., Aurora & Solon Road, Solon, 


Ohio 
Bliss, E. W., Co., 1375 Raff Road, S. W. 


a Ohio. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Crane Engrg. Co., Wickliffe, Ohio. 
Dreis & 7416 Loomis Bivd., 
Chicago 36, 

Ferracute Co., N. 

Hamilton Div. =. the’ Lodge & shipiey Co., 
Hamilton 1, Ohi 

Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, ‘th. 


BRASS 
— Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port ee 35, 
Revere Copper &' Brass Inc., 236 = Ave., 
New York, N. Y. 


BROACHES 
Avsestoan Broach & Mch. Co., Ann Arbor, 


Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit t 32, Mich. 

Colonial Broach & Machine ia: ~~ P. 0. Box 37, 
Harper Sta., Detroit 13, 

Detroit Co., Detroit, "Mich, 

duMont Corp., Greenfield, ‘Mas 

Ex-Cell-O Corp., 1200 ‘Bivd., Detroit 


32, Mich. 
Lapointe Mch. Tl. Co., Tower St., Hudson, 


National Broach & ah. Co., 5600 St. Jean 
Ave., Detroit 2, 

Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 

Zoper Tool, Inc., "24000 Lakeland Bivd., Cleve- 
land 23, Ohio. 


BROACHING MACHINE 
Ammestoan Broach & Mch. Co., Ann Arbor, 


ic 

Cincinnati Milling Mch. Co., Ohio. 

Colonial Broach & Machine C + i . Box 3 
Harper Sta., Detroit 13, Mich 

Consolidated Mch. ik Sorp., Rochester, N. Y. 

woes Broach Co., ox 156, Rochester, 


Mic 
Foote- ‘Burt Co., 130 St. Clair Ave., Cleveland 
8, Ohio. 


(Continued on page 292) 
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Now—“A” Grade Gage Blocks 
at “B” Grade Prices 


re 
81 Piece Grade A ‘ 
Rectangular Set GRADE A 
Now Only 395 Guaranteed 81 Piece Grade A 
+ .000004” Square Block Set $ 6 
Now Only 4 
— .000002 
Closer Tolerances . . . Superior Finish . . . Longer Life . . . Lower Cost 
DoALL has met modern measurement needs with a 
New Standards for DoALL Gage Blocks sweeping change in gage block standards. Grade B 
Grade | ,Polerance per Flatness | Paralleli auttace Finish blocks (+ .000008”) have been discontinued .. . re- 
waist a _— placed by Grade A at an almost identical price! And, 
“AAA"| +.000001 Grade A now has a minus .000002” tolerance, formerly 
0.09 minus .000004”, providing greater accuracy and a two- 
“AA” | +.000002 millionths cushion for wear. 
—.000002 .000002 -000002 0.09 
Grade AA blocks (+ .000002”) are now priced only 
000004 
= ae 000004 | .000004 0.09 slightly higher than former Grade A prices. 
- For ultra-precision, a new Grade AAA has been estab- 
*Grade B blocks discontinued— lished with tolerances of plus or minus one-millionth 
replaced by Grade A at comparable prices. inch per inch, or less. 
New Literature Free on Request Here is the first basic improvement in overall gage 
4 block standards since World War I, when .001” was 
New Gage Block Catalog and Price List— considered a close tolerance for parts. Here is DoALL’s 
contains complete data on DoALL rec- answer to today’s needs for gages qualified to check 
tangular and square block sets . . . and parts to tenths, half-tenths and less. You pay no pre- 
block accessories for assembling fixed mium for this needed improvement in accuracy, thanks 
and indicating gages for every re- to DoALL’s advanced manufacturing techniques. Re- 
quirement. member you get A Grade gage blocks at B Grade prices. 
le Call or write DoALL for your cepy Get the facts. Call your local DoALL Store or write: 


—no obligation. 


For more information fill in page number on Inquiry Card, on page 261 


The DoALL Company 
254 N. Laurel Ave., Des Plaines, Illinois 


MACHINE TOOLS CUTTING TOOLS eGAGES GRANME PIATES LOO STEEL 


MACHINERY, July, 1956—291 


| 
—/ 


B-C Product Directory 


Lee Rubber and Tire Corp. increases tire 
Strength ... speeds production 


with & & speed reducers! 


To satisfy demand for larger, heavy-duty tires, the tire industry 
found that Nylon cord tension must be increased. Lee Rubber and 
Tire Corp. solved this problem with the help of H & S engineering. 
At their Conshohocken, Pa. plant two new drive units consisting 
of a 125 H.P. motor, an H&S LD-3600 speed reducer and a special 
H & S seven shaft roll drive were installed. 


Now 1200 to 1920 strands of Nylon pass through the tensioning 
cycle at a speed of 180 fpm. As the fabric leaves the “hold back 
roll” run at a constant speed, it passes through a temperature of 
400°F for proper heat treating. H & S powered “pull up rolls” 
can exert a tension from 0 to 20,000 lbs. (Older drives were limited 
to a tension of approximately 1500 lbs.) 


The result—greatly increased tension capacity enables the Lee 
Rubber and Tire Corp. to “‘set” the Nylon cords limiting growth in 
tire use to 2 or 24%. (Formerly cord growth amounted to as much 
as 14%). Improved tire quality and faster production were achieved. 


If you have a power transmission problem, won’t you let us 
help you? Our diversified lines assure our unbiased recommenda- 
tion. Contact your H & S representative or write us today. 


THE HORSBURGH & SCOTT co. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue 
Cleveland 14, Ohio 


Send note on Company Letterhead for ‘coahalels H& S Catalog 
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La; TI. Co., Tower St., Hudson, 


Wilson, , Inc., 211 Mill St., Arcade, N. Y. 

Zagar 24000 Lakeland Bivd., Cleve- 
and 23, 

BRONZE 


American Brass Co., Waterbury 20, Conn. 

American Crucible troducts Co., 1395 Oberlin 
Ave., Lorain, Ohio 

Bridgeport Brass Co., Bridgepo 

| Brass & Bronze Carl- 
ton Aves., Toledo 

Mueller Brass Co., Turon 35, Mich. 


BRUSHES, Industrial, Wire Wheel, Etc. 


Osborn te Co., 5401 Hamilton Ave., Cleve- 
land, Ohi 


BUFFERS 

Conan, Co., 414 E. Gardner St., 
eloit 

Standard Vlectrical Tool Co., 2488-90 River 

, Cincinnati, Ohio. 


BULLDOZERS 

Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 

Baldwin- Lima: Hamilton Corp., Eddystone Div., 
Philadelphia 42, 

Chambersburg Co., Chambersburg, Pa. 

Delta tome o — Div., Rockwell Mfg. Co., 
Pittsbur. 

Erie Fou “fe Erie, Pa. 

Lake Erie ngineering Corp., Kenmore Station, 
Buffalo 

vs Alisteel Press Co., 93rd St. & S. Ken- 

ood Ave., Chicago, if. 


BURS 
See Files and Burs, Rotary 


BUSHINGS, Brass, Bronze, Carbide, Etc. 


American Co., 1395 Oberlin 
Ave., Lorain 

Bunting Brass & _ oll Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Haynes Stellite Div. 4 Union Carbide & Carbon 

orp., 30 E. 42nd St., New — 
Kennametal, Inc., Latrobe, 
Shenango-Penn Mold Co., Sever, Ohio. 


BUSHINGS, Hardened 


Danly Machine Specialties, Inc., 2107 S. 52nd 
Ave., Chicago 50, Ill. 
Excell Corp., 1200 Oakman Blivd., Detroit 


Leland- 1925 Southbridge St., 
Worcester 
U. S. Steel Co., ‘inc., 436 7th Ave., Pittsburgh, 


Pa. 
U.S. ~ Co., Inc., 255 N. 18th St., Ampere, 


BUSHINGS, Jig 
Corp., 1200 Oakman Blvd., Detroit 


, Mich. 
Universal Engrg. Co., Frankenmuth, Mich. 


CABINETS, Tool 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 


CALIPERS 


Ames, B. C., & Co. {Diel), Waltham 54, (fem. 

Brown & Sharpe M Co., Providence, R. 

Scherr, George, Co., vine, 200 Lafayette st 
New York 12, 

Starrett, The L ee rg Athol, Mass. 


CAM CUTTING MACHINES 
se Corp., 405 Lexington Ave., New York 17, 


Felijun, “Gear Shaper Co., Springfield, Vt. 
Pratt hk Whitney Co., Inc., West Hartford, 


Con 
Machine Tool Co., 2351 11th St., 


Rockford, 


: : 
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4 
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CAM MILLING AND GRINDING 
MACHINES 


American 1232 Penn Ave., 
22 

were Machine = 1700 Stratford Ave., Strat- 
ord, Conn 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Landis Tool Co., Waynesboro 

Rowbottom Machine Co., Wisiteaes, Conn. 


CAMS 
~— Engrg. Co., Inc., 760 S. 13th, Newark 3, 


Hartford Special Machry. Co., 287 Homestead 
ve., Hartford, Conn. 
Rowbottom Machine Co., Waterbury, Conn. 


CARBIDES, TANTALUM, 
TITANIUM AND TUNGSTEN 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit od Mich. 

Kennametal, Inc., Latrobe, Pa 

Metal Carbides Corp., Youngstown, Ohio. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, ‘Mich. 


CASEHARDENING FURNACES 
See Furnaces, Heat-Treating 


CASTINGS, Aluminum, Brass, Bronze, 
Magnesium, Etc. 

American Crucible protemte Co., 1395 Oberlin 
Ave., Lorain, Ohi 

Baldwin-Lima- Hamilton Corp., Eddystone Div., 
Philadelphia 42 

Bethlehem Steel Co. , and Bronze only), 
Bethlehem, Pa. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Mueller Brass Co., Port Huron 35, Mich. 

Shenango-Penn Mold Co., Dover, Ohio. 


CASTINGS, DIE 


American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wisc. 


CASTINGS, Iron 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Engineering Co., Chambersburg, 


Shenatee-Pemn Mold Co., Dover, Ohio. 


CASTINGS, Steel, Alloys, Etc. 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro, 


Pa. 

Haynes — Div. ag Carbide & Carbon 
orp., 30 E. 42nd § St., New York. 

Columbia Steel Co., Div., 
436 7th Ave., Pittsburgh, Pa. 


CEMENT, Disc Grinding Wheel 
Woe e Corp., 333 Nassau Ave., Brooklyn 


CENTERING MACHINES 


Consolidated Mch. Tool corp. Be Rochester, N. Y. 
Espen-Lucas Machine Wor Front St., and 
Girard Ave., Philadelphia, ; 
Mich Corp., 1200 Blvd., Detroit 
, Mich 
ones & Lamson Mch. Co., Springfeld 
W. K., Machinery Co., West- 
field Bivd., indianapolis 5, Ind. 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 
Snyder Tool & Engrg. "dia 3400 E. Lafayette, 
Detroit 7, Mic 
Sundstrand ‘uechine Tool Co., 2531 11th St., 
Rockford, 
Tages Machine Tool Corp., 75 West St., New 
York 6, N. Y. 


(Continued on page 294) 


For more information fill in page number on 


A call to any one of our seven warehouses will get you 
speedy service on your order... whether it’s for alloy steel 
bars, billets or forgings, in any size, shape or treatment 
you need. 

All seven warehouses are located in principal industrial 
areas. Each is modern and well-stocked, and staffed by 
expert metallurgists. 


Call now if you need our own HY-TENsteels — ‘‘the stand- 
ard steels of tomorrow’’, or standard AISI or SAE grades. 


Or write for free copies of Wheelock, Lovejoy Data 
Sheets. They contain complete technical information on 
grades, applications, physical properties, tests, heat 
treating, etc. 


In Canada: Sanderson- Newbould, Ltd., Montreal and Toronto 


WHEELOCK, LOVEJOY & Company, INC. 
138 Sidney Street, Cambridge 39, Massachusetts 


‘ 
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CENTERS, Lethe CHAINS, Power Transmission and Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohi 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los Conveyor Gisholt Machine Co., 1245 €. Washington Ave., 


Angeles 58, Cal. 
ne Welles Corp., 112 Dearborn Ave., Beloit, 


Buck Tool Co., 220 Schippers Lane, Kalama- 
zoo, Mich 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., Cleveland, Ohio. 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 

Haynes Stellite Div., Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York. 

Kennametal, Inc., Latrobe, Pa. 

Metal Carbides Corp., Youngstown, Ohio. 

Scully-Jones & Co., 1903 Rockwell St., 
cago 8, Ill. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind, 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 
Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


Chi- 


Boston 3200 Main St., 


uincy, 


North 


Phi ror ‘Gor Works, Erie Ave. and G St., 
Philadelphia, Pa. 


CHISELS AND CHISEL BLANKS 
Bethlehem Steel Co., Bethlehem, 


Chicago ed "Tool Co., 


New York, N 


6 E. 44th St., 


CHUCKING MACHINES 


Axelson Mfg. Eo. 6160 S. Boyle Ave., 


Angeles 58, Ca 
Baird Machine Co., 

ford, Conn 
Bardons & Oliver, 

land 13, io, 


Los 


1700 Stratford Ave., Strat- 
Inc.,. Ft. W. 9th St., Cleve- 


Bullard Co., Brewster St., 


Bridgeport 2, Conn. 


So you think we're just talking? 


But 


FULMER CAN HONE IN 40 MINUTES 


JOBS FORMERLY GROUND 


IN 16 H 


The same 


unbelieveable 
savings can be 
PERFORMANCE- 

GUARANTEED 
on internal 
bore honing. 


glance, 


engineers 


accurate. 


assures 
finishing 
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Production estimates 


OURS! 


are based on 


savings. 
methods are now 


usually brings 


The replacement of conventional 
bore finishing methods with Fulme 
Precision - Honing 
time and cost savings that, at first 
appear unbelieveable! 
by Fulmer 


experience and calculated by a 
positive mathematical formula 
which is consistently proved 


FULMER Precision-honing of internal 
bores is a stock-removing process 
in which abrasive stones are applied 
under controlled pressure to 
produce a round and straight bore 
to accuracy as close as .0001 ( +) 
in. If removes as much as 1/16 in. 
from the diameter at rates up to 
14 cu. in. per minute. Chip curls as 
long as six inches demonstrate the 
stock-removing properties of the 
Fulmer honing process. Fulmer 
precision honing of internal bores 
amazing 


Other 
“eld 


fashioned” — Why not get up to 
™ date? Write for bulletin on honing 
te: C. Allen Fulmer Co., Dept. , 
107 £. 4th St, Cincinnati 2, Ohie 


honing equipment 


Madison 10, Wis 
Goss & DeLeeuw Nich, Co. (Multiple Spindle), 


Kensington, Con 
Machine Co. "10 New Bond St., Worces- 
er 6 
Jones & Laawen Mch. Co., 160 Clinton St., 
Springfield, 


National Acm 
Spindle), 170° E. 


Co. (Single and Multiple 

131st Cleveland, Ohio. 
Potter and samen Co., 1027 Newport Ave., 
Pawtucke’ 


R, 

Meche Too! Co., 2531 11th St., Rock- 
or 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 83, Ohio. 


CHUCKS, Air Operated 


Axelson Mig. 6160 S. Boyle Ave., Los 
Angeles 5 

Buck Schippers Lane, Kalama- 
zo 

Cusheton Chuck Co., Windsor Ave., Hartford 2, 


Conn. 
Gisholt Machine Se 1245 E. Washington Ave., 


Madison 10, 
Logansport Machine Co., Inc., 810 Center Ave., 


ogansport, Ind. 

saoeees Son, A., 470 Vanderbilt Avenue, 
Brooklyn, ¥, 

Skinner Chuck Co., 95 Edgewood Ave., 
Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mich 

24000 Lakeland ‘Blvd., “Cleveland 


New 


CHUCKS, Collet or Split 
See Collets 


CHUCKS, Diaphragm 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
be igh Works, 1000 University Ave., Roches- 


N. Y. 
van ‘aren Co., 2640 Main St., Springfeld 7, 
Mass. 


CHUCKS, Drill 
American go re 1232 Penn Ave., 


Pittsburgh 22, 
Ettco 592 Johnson Ave., Brook- 
jon Mfg. Co., West Conn. 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 
Supreme Products, Inc., 2222 So. Calumet 

Ave., Chicago 16, Ill. 


CHUCKS, Full Floating 


Gisholt Mch. Co., Madison 10, 
1903 Rockwell” St., Chi- 
cago 8, 

Universal Engineering Co., Frankenmuth 2, 


Mich. 


CHUCKS, Geor 
Gleason Wore, 1000 University Ave., Roches- 


ter, N. Y. 
Horton Chuck, Windsor Locks, Conn. 
Supreme Products, Inc., 42 So. Calumet 
Ave., Chicago 16, Ill 


CHUCKS, Lathes, etc. 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Ca 

Buck Tool Co., 220 Schippers Lane, Kalama- 
zoo, Mich. 

Bullard Co., Brewster St., Bridgeport 2 

Cushman Chuck Co., Windsor Ave., 


2, Conn. 
Gisholt Mch. Co., Madison 10, Wis. 
Horton Chuck, Windsor Locks Conn. 
Jacobs Mfg. Co., West Hartford, Conn. 
Jones & Lamson Mch. Co., Springfield, Vt. 
Rivett Lathe & Grinder, inc., Brighton, Boston 


, Mass. 

Scherr, wre Con, Inc., 200 Lafayette St., 
New York 12, N 

Skinner Chuck Ave., New 
Britain, Conn. 

South Bend Lathe Works, Inc., 425 E, Madison 
St., South Bend, Ind. 

Standard me Co., 3950 Chester Ave., Cleve- 


land, 
Warner & "Swase oe 5701 Carnegie Ave., 


3. 
24000 “Leketand Blvd., Cleveland 


Conn. 
Hartford 


| \ ry 
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CHUCKS, Magnetic 


& Mfg. Co., Providence, R. 1. 
4 Laurel Ave., Plaines, ill. 


orcester, Mass. 


Walker, 


CHUCKS, Power Operated 
Buck Tool | Cay 220 Schippers Lane, Kalama- 


zoo, Mi 
Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, 
Universal’ 
ie 


Engineering Co., Frankenmuth 2, 


CHUCKS, Ring Wheel 


Gardner Mch. Co., 414 E. Gardner St., 
is. 


Beloit, 


CHUCKS, Tapping 
DoAll Co. 254 3 Laurel Ave., Des. Plaines, Ill. 


Jacobs Mfg. West Hartford, Conn, 
Seully-Jones. & €o., 1903 Rockwell St, Chi- 
cago 8, Ill. 


Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


CIRCUIT-BREAKERS 
General Electric Co., Schenectady 5, N. Y. 


CLAMPS 

Bros. Co., 5200 W. Armstrong 
Ave 

Brown & Shar Co., 


Danly Mch. pecia ties, inc., 2107 S. "tind 
Chicago 50, 


Ave. 
Rivet ‘Lathe Grinder, “Inc., Brighton, Boston 


5, Mas: 
Starrett, The A a Co., Athol, Mas 
Williams, J. H & Co., ‘400 Vulcan St., Buffalo 


CLEANERS, Chemical, for Metal 


Bullard Co., Bullard-Dunn aaa Div., Brew- 
ster St. Bridgeport 2, Con 
Oakite Products, Inc., 19 Rector St., New York. 


CLUTCHES 
Clearing Mch. Corp., Div. U. S. Industries, Inc., 
6499 W. 65th St., Chicago, Ill. 


Farrel-Birmi — Co., Inc., 25 Main St., 
Ansonia, Coni 

Federal Machine & Welder Co., Overland Ave. 
Warren, Ohio. 

Rockford Clutch Div., Borg-Warner Corp., 410 
Catherine St., Rockfor d, 

Twin Disc Clutch Co., 1361 Racine St., Racine, 


Wis. 
Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, il. 


COLLARS, Safety 


Standard Pressed Steel Co., Jenkintown, Pa. 


COLLETS 


Axelson Me. € Sey 6160 S. Boyle Ave., Los. 
Angeles 5: 

Brown & Shope. Mfg. Co., Providence, R. |. 

Cincinnati Milling Machine Co., Oakley, Cin- 
cinnati, Ohio. 

Cleveland Automatic ate Co., 4932 Beech 
St., Cincinnati 12, Ohi 

DoAil Co., 254 N. lsat y= Des Plaines, Ill. 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, 

Gleason Works, 1000 University Ave., Roches- 


ter 3, 

Hardinge Bros., Inc., 1418 College Ave., El- 
mira 

New Britain Mch. co Britain-Gridley 
Mch. Div., New Britain, Con 

— jhathe & Grinder, Inc., Brighton, Boston 


Seu & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 


Product Directory 
South Bend Lathe 


Inc., 425 E. Madi- 
son St., South Bend, 
Tomkins-Johnson Co., Mich. 
— Engrg. Co. Frankenmuth 2, Mich. 
Zogor, Inc., 24000 Lakeland Blvd., Cleveland 
3, Ohio 


COMPARATORS 
See Gages, Comparator 


COMPARATORS, Optical 


DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
Eastman Kodak Co., a N. Y. 


Jones & Lamson Mch. Co., §prit field, Vt. 
Scherr, George Ay 1 200 Lafayette St., 
New York 12, 


COMPOUNDS, Cleaning 
Houghton, E. F., & Co., 303 W. Lehigh Ave., 


Philadelphia, Pa. 
Oakite Products, Inc., 19 Rector St., New York 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, Etc. 

Citee2 Service Oil Co., 70 Pine St., New York, 

Houghton, F., & Co., 303 W. Lehigh Ave., 
Pa. 


National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. (Broaching & Lop- 


ping). 
(Continued on page 298) 
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cleveland 


Detroit 


For more information fill in page number on Inquiry Card, on page 261 


Dayton Milwaukee 


QUALITY 


We specialize in the finest saws and other circular metal cutting 
tools. Quality is controlled and cost is lowered with scientific 
Magnaflux Inspection. This method reduces to minimum the 
occurrence of flaws in our product. For us, it identifies rejects 
before they reach the costly finishing stages. For you, it elimi- 
nates much of the usual down time due to defects. Refer to 
Catalog N for the complete line of Circle R cutting tools for 
automation and standard production. 


Precision cutting tools for 
automation and standard production 


Consult CIRCLE R Specialists in — 
Hackensack New York City Pittsburgh 


Indianapolis Philadelphia Providence 
Kansas City Roch 
Phoenix St. Lovis 
Westbury, L. I. 


MACHINERY, July, 1956—295 


| 
ay 
KNIVES & ROTARY SHEAR | gg — 4 
“BLADES © CIRCOLOY STEEL | wed 


599 - 
; 
TA 


Every modern feature that can reduce 
floor-to-floor time is built into these new 
Gilbert 4” and 5” boring mills. 

For one example, your operator can pre- 
select speeds and feeds, and power automatic 
shifting takes over from there. For another, 
the pushbutton station makes his job easier 
and reduces his machine-handling time. This 
controls start, stop, and reverse for spindle; 
spindle electric clutch and brake; reverse for 
all feeds; forward, reverse power rapid trav- 
erse; spindle and milling feeds and rapid 
traverse; back gear clutch on spindle sleeve; 
milling feeds to head, table, and saddle 
(table type), or head and column (floor 
type); spindle feed electric clutch; power 
clamp, head to column (table type) or to 
head and base-to-runway (floor type); and 
automatic positioning, if ordered. 

The built-in reversible motor (up to 20 
hp) on the head puts maximum power to the 
tool; there are no long drive shafts. Speeds 
up to 1,500 rpm are standard. 

The Cincinnati Gilbert Machine Tool Co. 
3366 Beekman Street, Cincinnati 23, Ohio 


| 3 
a... 


bas gs Products, Inc., 19 Rector St., New York, 


Sheli Oil Co., 50 W. 50th St., New York, N. Y. 
Sinclair Refining Co., 600 Fifth Ave., New 


York. 
Standard Oil Co. (Indiana), 910 S. Michigan, 
icago, 
Stuart, 5 8, Oil Co., Ltd., 2739 S. Troy St., 


2 
Sun Oil , 1608 Walnut St., Philadelphia, P. 
Texas Co. 135 E. 42nd St., ‘New York, N.Y. Y. 
White & $4, 135 Co., Worcester, Mass. 


COMPOUNDS, Resin and Molding 


Bakelite Co., Div. of Union Carbide & Carbon 
Corp., 30 ‘E. 42nd St Re N.Y. 
Generai Electric Co., Schenectady a 


COMPRESSORS, Air 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, 
Ingersoll- "Rarid Co., Phillipsburg, N. J. 


CONTOUR FOLLOWER 
Axelson 6160 S. Boyle Ave., Los 


Angeles 5 
Turchan MBS Machine Co., 8259 Livernois 
and Alaska Aves., Detroit, Mich. 


CONTRACT WORK 
shin motor Axelson Mfg. Co., 6160 S. Boyle Ave., Los 


Baldwin-Lima- Corp., Lima Hamilton 


Div., Hamilton, Ohio ¥ 
— Mch. Co., 64 State St., Cambridge, 
Columbus Die-Tool Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 
Diefendorf Gear Corp., 920 N. Belden Ave., » 
Syracuse, 
Eisler Engrg. Co., 760 . Jom, Newark 3, N. J. 
Erie Foundry Co., Erie, 
Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio. 
Fellows Gear Shaper Co., rie Vt. 
Hartford Special Machry. 287 Homestead 
Ave., Hartford, 
tg Acme Co., 1201 W. 65th St., Cleveland, 
Lese- Bradner Co., Cleveland, Ohio. 
Minster Machine ‘Co., Minster, Ohio. 
Mummert-Dixon Hanover, Pa. 
National Acme Co., 170 E. 131st™ St., Cleve- 
land, Ohio. 
me jhathe & Grinder, Inc., Brighton, Boston 
Rockford tT. Tool Co., 250 Kishwaukee St., 
oc 
— Corp., 721 Springfeld St., Dayton 1, 
A tt ‘cal All Brad! Co., Inc., 255 North 18th St., 
survey of the electrical controls len-Bradley motor control has vem 
—wherever accessible—used with gained this position of leadership wood Ave., Chicago, III. 
x Wicaco Machine Corp., Wayne Junction, Phila- 
849 machine tools exhibited at the _ by its performance . . . its long life delphia, Pa. 
recent Chicago Machine Tool ...consistency of action... 
Show, established the fact that trouble-free operation. The A-B CONTROLLERS 
Allen-Bradley Co., 1326 S. 2nd St., Milwaukee. 
Allen-Bradley motor starters, re- trademark has come to be recog- Clark Controller Co., Cleveland, Ghio 
General Electric Co., "Schenectady S, N. Y. 
lays, timing relays, and discon- nized as the sign of QUALITY in 
Fz nect switches led all other makes. motor control. CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes Drill Co., 814 Chestnut St., Rockford, 
Allen-Bradley Co., 1331 S. First St.. Milwaukee 4, Wis. ul. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 
COOLANT SEPARATORS 
me See Separators, Oil or Coolant 
4 | FIRST! FIRST! in Disconnect Switches— 
; | in Starters— ‘9, 29.6% of the dis- COOLANT SYSTEMS 
41% of the starters “J connect switches “oe Co., 1948-52 Ridge Ave., Evanston, 
» were Allen-Bradley. BY were Allen-Bradley. 
COPPER 
! American Brass Co., 25 Broadway, New York 
B Port Huron 35, Mich. 
> —_ er Brass Co., Por uro ic 
allen, dor in Timing Relays Revere Copper & — Inc., 236 Park Ave., 
46.5% of the relays 51.7% of the timers New York, N. 
were Allen-Bradley. were Allen-Bradley. 
Allen Mfg. Co., 133 Sheldon St., Hartford 2, 


Conn, 
Besl wrens Corp., 112 Dearborn Ave., Beloit, 


Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 3 32, a, 

Chicago-Latrobe Twist brill Works, 411 
Ontario St., co. 

Cleveland Twist a tor 1242 E. 49th St., 
Clovationd, Ohi 
All Co., 254 N. ‘Laurel Ave., Des Plaines, III. 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 

‘Corp., 1200 Oakman Blvd., Detroit 


The PREFERRED Line 


(Continued on page 300) 
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Eight models available from the low-cost Model 30 
with 36" « 18" table, to the virtually automatic 
model 54P with 54” x 22” table. Other important 
features: Automatic Positioning, choice of two 
precision measuring systems, milling feed, rapid 
traverse to quill, power clamping of tuble and 


saddle, coolant system and reversing motor con- 
trol for tapping. 


NEW QUILL 
BEARING DESIGN 
helps achieve 


extreme precision in 
Fosmatic Jig Borer 


To bore with precision as close as +.0001”, distance be- 
tween cutting tool and lower quill bearing must be held to a minimum. 
Here’s how Fosdick minimizes this crucial distance. 

The lower quill bearing is permanently located at the lowest 
possible position in the head, permits boring with spindle nose as 
close as 214” to the bearing. Bearing does not ride up and down with 
quill and spindle as in conventional designs where balls are held in 
moving bushings. 

The permanent location of quill bearings is made possible 
by unique Fosdick design—vertical ball races with preloaded pre- 
cision balls circulating continuously. This design also permits spindle 
and quill to be shorter; thus stronger and more rigid. Both are perfect 
cylinders with no cuts on the outside. 

‘ngineering advancements like this make the Fosmatic 
Jig Borer the most rigid and precise boring machine you can buy. 
Write today for the new catalog. 


NEED JIG BORING EQUIPMENT? GET A PROPOSAL FROM FOSDICK! 


THE FOSDICK MACHINE TOOL CO., CINCINNATI 
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Product Directory 


A new, shorter length tap that eliminates 
the need to make alterations before using 
it in screw machines has just been de- 
veloped by Besly in cooperation with the 
National Screw Machine Products Asso- 
ciation. 


SHORTER SHANK, SHORTER 
THREADED PORTION 


The shank (and threaded portions in 
larger sizes) of the new Stub Tap have 
been shortened to enable it to fit into the 
space between the spindle nose and tool 
holder of screw machines. In the past, it 
has been necessary for users to cut off 
part of the shank and even part of the 
threaded portion of standard hand taps to 
fit them into screw machines ... or order 
higher priced “specials.” 


SIMPLIFIES BUSHING INVENTORY 


The shank of a Stub Tap is the same size 
as its nominal O.D. This permits standard 
sized bushings to be used and reduces 
bushing inventory problems. The full dia- 


High Speed TOOL BITS 
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New Besly Stub Tap for Screw Machines 


Saves Set-up Time, Fits Standard Bushings, Has Stronger Shank 
Available at No Extra Cost from BESLY 


BESLY HAS THE COMPLETE LINE 


CARBIDE TIPPED TOOLS 


BESLY-WELLES 


CORPORATION 
P Est. as C. H. Besly & Co. in 1875 


112 Dearborn Avenue, South Beloit, Illinois 


meter shank provides greater strength than 
standard hand taps which have shanks 
usually turned down in the larger sizes. 


FACTORY-PERFECT ACCURACY 


The shank of the Stub Tap is made con- 
centric with the threaded portion, assur- 
ing accurate alignment in the tool holder. 
Since it is not necessary to cut off the 
forward threaded portion of a Stub Tap, 
chamfer is maintained factory-per fect. 
Squares, except for two small driver flats 
at the end of the Stub Tap, are eliminated. 
This permits better holding power, better 
alignment and longer accuracy. 


AVAILABLE IN SIZES THROUGH 1-IN. 


The new Stub Tap is available at no extra 
cost from Besly distributors. It is made in 
fractional sizes from 1/4-in. through 1-in. 
and in machine screw sizes from No. 0 
through No. 14. See your Besly distribu- 
tor or write for the sizes you need. 


Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 52nd St., New York. 

Kennametal, Inc., Latrobe, Pa. 

National Twist Drill & Tool Co., Rochester, 


ich. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, 

Starrett, The L. S., Co., Athol, Mass. 

Threadweil Tap & Die Co., Greenfield, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


COUNTERSHAFTS 


Standard Pressed Steel Co., Jenkintown, Pa. 


COUNTERSINKS 
Besly-Welles Corp., 112 Dearborn Ave., Beliot, 


is. 
Chicago-Latrobe Twist Drill Works, 411 W. 
_Ontario St., Chicago, Ill. 
Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, R. I. 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 
Ex-Cell-O Corp., 120 Oakman Blvd., Detroit 
32, Mich. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Haynes Stellite Div., Union Carbide & Carbon ’ 
Corp., 30 E. 42nd St., New York. 
National Twist Drill & Tool Co., Rochester, 


ich. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


COUNTERS, Revolution 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Starrett, The L. S., Co., Athol, Mass. 


COUNTING DEVICES 
Starrett, The L. S., Co., Athol Mass. 


COUPLINGS, Flexible 


Boston Gear Works 3200 Main St., North 
Quincy, Mass. 

Cone-Drive Gear Div., Michigan Tool Co., 7171 
E. McNichols Rd., Detroit 12, Mich. 

Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn. 

Philadelphia Gear Works, Erie Ave., and G St., 

Philadelphia, Pa. 


COUPLINGS, Shaft 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Cone-Drive Gear Div., Michigan Tool Co. 7171 
E. McNichols Rd., Detroit 12, Mich. 

Standard Pressed Steel Co., Jenkintown, Pa. 


CRANES, Electric Traveling 
Cleveland Crane & Engrg Co., Wickliffe, Ohio. 


CUTTER GRINDERS 
See Grinding Machines, for Sharpening 
Cutters, Reamers, Hobs, Etc. 
(Continued on page 304) 
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Enlargement showing the contact springs at the “heart” of one model of the Levolier® switch mechanism. Levolier 
switches are used in industrial and commercial lighting, in heavy-duty industrial sockets, in appliances, fixtures, etc. 


The Anaconda alloy tailored for this 
punishing service actually costs less 


Cutaway of Levolier Switch No. 41 shown 
approximately actual size. 


THE PROBLEM: The McGill Manufac- 
turing Company, Inc., Valparaiso, In- 
diana, was interested in a desirable sub- 
stitute for a premium copper alloy used 
in contact springs for their widely known 
Levolier switch mechanisms. Unexcelled 
quality had to be maintained with a new 
alloy that would help hold prices against 
rising costs. As these switches are de- 
signed for long service and heavy-duty 


industrial service, the spring material has 
to be tough and durable. 


THE SOLUTION: In 1952, McGill dis- 
cussed the problem of an alternate spring 
material with a metallurgical engineer 
from The American Brass Company. 
After an analysis of the requirements, a 
special Anaconda alloy was offered — 
Ambronze-422, rolled to spring temper. 


Samples were prepared and tested by 
McGill and Underwriters’ Laboratories. 
The material performed satisfactorily in 
standard tests—current carrying capac- 
ity, 6 amps at 125 volts d.c.—readily ex- 
ceeded the requirements of 75,000 
cvcles, or 150,000 individual operations. 


In production, the new Anaconda alloy 
also performed satisfactorily. It was 
necessary to make only one minor die- 


NACONDA 


For more information fill in page number on Inquiry Card, on page 261 


forming change. McGill received a desir- 
able saving in material costs — product 
quality remained high—and the material 
was available as needed to maintain pro- 
duction. 


FREE TECHNICAL SERVICE: This is 
another example of the Anaconda techni- 
cal service available to metal users. 
Sometimes a new alloy is required—other 
times a variation of a standard alloy will 
do the job. The Technical Department of 
The American Brass Company, through 
its day-to-day work with a wide variety 
of metal problems, offers a tremendous 
breadth of experience, which is at your 
disposal. See your American Brass Com- 
pany representative or write: The Ameri- 
can Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda American 
Brass Ltd., New Toronto, Ontario. aes 


COPPER 
AND 
COPPER ALLOYS 
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FLYWHEEL 


7 | FRICTION SHOE 


ROTORSEAL 
TRANSMITS AIR 
TO ROTATING 

FLYWHEEL 


Smooth-Air Clutch — 
electro- pneumatically 
controlled — 360° en- 
gagement at maximum 
diameter of drum. 


FLYWHEEL AIR PRESSURE 
BEARINGS CONTROLLED 
BY SOLENOID 


These modern Federal Presses have what it takes 
to step-up production and cut unit costs! Their 
safe, precision, fatigue-free operation at high speeds 
may be attributed to the fast-acting clutch plus other 
outstanding features. Dual-solenoid safety valve. 
Non-repeat mechanism. “Inching” control. Con- 
tinuous as well as single-cycle operation. In 6.6 to 
100-ton capacities, these rugged presses embody 
the same superior materials and workmanship that 
have always distinguished Federal’s construction. 


No. 8 Gear Type Write for new catalog showing complete line. 


FEDERAL PRESS COMPANY 
601 Division Street, Elkhart, Indiana 


FEDERAL PRESSES 


31 Years of Quality Construction 


ef 


ACCURATE GEARS 


Highest accuracy over broadest work 
range at faster cutting speeds — that’s 
the kind of overall performance avail- 
able from a Farrel-Sykes ‘“Twin-Head”’ 
gear generator. And because the ma- 
chine is equipped with complete elec- 
trohydro control, you can take fullest 
advantage of its many benefits. For all 
operations, the machine responds in- @ 
stantly to the touch of push buttons on : : wee 
a conveniently located panel. 

Built with high initial precision, the 
“Twin-Head” gear generator provides 
means of compensating for wear to 
sustain accuracy through many thou- 
sands of operating hours. And the ac- 
curacy inherent in the machine assures 
accurate tooth spacing, profile and 
helix angle in the gears it produces. 

The “Twin-Head” machine makes 
fast, simple work of cutting every type 
of herringbone gear, single helical and 
spur gears with external or internal 
teeth, two members of a cluster gear at 
the same time, and other gears that 
operate on parallel axes. 


We shall be glad to give you full 
details. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 


Sales Offices: Ansonia, Buffalo, New York, Akron, 
Chicago, Los Angeles, Houston 


- 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY July 1956—303 
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Magna-Lock chuck holds six tapered 
gibs during roughing operation. 


PRODUCTION UP 25% 


ELECTRO-MAGNETIC 


CHUCK 


Magna-Lock chuck holds gib 
during finish grinding. 


At Gisholt Machine Company, roughing and finishing 
operations on 24” tapered gibs are done on a surface 
grinder. The gibs are held by a Magna-Lock chuck and 
are rough ground six at a time and finish ground indi- 
vidually. Spindle and table speeds for both operations is 
1200 r.p.m. and 100 f.p.m. respectively. Stock removed 
is .020” to .025”. There is no scrap, no rejects. Fixture 
set-up time is eliminated. Since using the Magna-Lock 
chuck, production has increased 25%. 

This is one of the many examples of how the extra hold- 
ing power of Magna-Lock all-steel, all-welded electr’ 
magnetic chucks steps up production, reduces costs. 
Solve your holding problems with Magna-Lock magnetic 
chucks—a complete line to meet your requirements. WRITE 


TODAY, Dept. M-76. 


HAanchell MAGNA-LOCK 


CORPORATION 
BIG RAPIDS, MICHIGAN, U.S.A. 


designers and makers of a complete line of magnetic chucks and devices. 
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CUTTERS, Gear 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 6, 


Mich. 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

1000 University Ave., Roches- 
er 3, N. Y. 

Michigan, Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. (Shaving). 

National Twist Drill & TI. Co., Rochester, Mich. 

Waltham Mch. Works, Newton St., Waltham, 


Mass. 
Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


CUTTERS, Keyseater 


Davis Keyseater Co., 405 Exchange St., Roch- 
ester 8, N. Y. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

du Mont Corp., Greefield, Mass. 

Ex-Cello-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Threadwell Tap & Die Co., Greenfield, Mass. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich, 


CUTTERS, Milling 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Barber-Colman Co., Rock St., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich, 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis, 

Haynes Stellite Div., Union Carbide & Carbon 
orp., t. lew York, N. Y. 
Ingersoll Milling Mch. Co., 2442 Douglas St., 

Rockford, Ill 
Kearney & Trecker Corp., Milwaukee, Wis. 
Kennametal, Inc., Latrobe, Pa. 
Motch & Merryweather Mchry Co., Penton 
Bidg., Cleveland, Ohio. 
National Twist Drill & Ti. Co., Rochester, Mich. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn, 
& Co., 1903 Rockwell St., Chi- 


ich. 

Tomkins-Johnson Co., Jackson, Mich. 

Wesson Co. 1220 Woodward Heights Blivd., 
Ferndale, Mich. 


CUTTERS, Rotary 
See Files & Burrs Rotary 


CUTTING COMPOUNDS 


See Compounds, Cutting, Grinding, 
Etc. 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Products Div., Cincinnati 
Milling Machine Co., Cincinnati, Ohio. 
Cimcool Div., Cincinnati Milling Mch. Co., 

Cincinnati, Ohio. 
Ces garvice Oil Co., 70 Pine St., New York, 


DoAil 254 N. Laurel Ave., Des Plaines, III. 

Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa, 

Shell Oil Co., 50 W_50th St., New York, N. Y. 

Sinclair Refining Co., 600 Fifth Ave., New 


York, 

Standard Oil Co., (Indiana), 910 S. Michigan, 
Chicago, Ill. 

Stuart D. A., Oil Co., Ltd., 2739 S. Troy St., 
Chicago 23, Ill. 

Sun Oil Co., 1608 Walnut St., Philadelphia, Pa. 

Texas Co., 135 E. 42nd St., New York, N. Y. 


CUTTING-OFF MACHINES 

Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land , Ohio. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cone Automatic Mch. Co., Windsor, Vt. (Lathe 


Type). 
Consolidated Mch. Tool Co., Rochester, N. Y. 
(Continued on nage 806) 
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exclusive double lube protection 
for new top drive full eccentric presses 


New from Hamilton . . . two major mechanical press 
developments in one . . . a complete new line of welded 
steel, top drive, full eccentric presses from 300 to 4000 
tons . . . an exclusive new double lube system protects 
each press for extra-long, trouble-free service and ‘for 
smoother, precision performance. 

Hamilton double lube is a combination of a carefully 
engineered pressure oil lubrication system PLUS a com- 
plete set of troughs and gravity flow channels to provide 
gravity lubrication. All bearings are positively lubricated 
even if pressure and flow switches should fail. Double 
lube is double insurance against lubrication failure—a 
major cause of costly downtime. 

In addition, this line features Hamilton’s new air 


For more information fill in page number on Inquiry Card, on page 261 


clutch, which combines all the advantages of two types 
. . . low inertia and mechanical interlocking. 

Hamilton—pioneer of the giant automotive stamping 
presses—meets today’s demand for higher quality, faster 
production, less downtime. Put this know-how to work 
for you! Send for the full story. Write Dept. 4419, Hamil- 
ton Division, BLH Corporation, Hamilton, Ohio. 


HAMILTON DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western Eddystone 
Electronics & Instrumentation * Lima ¢ 
Hamilton Loewy-Hydropress ¢ Pelton 
Madsen Standard Steel Works 
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Tool Accurately! It Simpl 


A) Cuts two grooves of dif- 
ferent depths and widths in 
one single operation from 
same reference surface. 


banks in reces 
then on plug. 


Mies th Unskilled Labor Can Use , This \ Versatile 


B) Cuts 2 double-bevelied 
grooves at opposite ends of 
bore in two operations from 
same reference surface. Tool 


ifies Internal Grooving 


Problems, Cuts Production Costs! 


Snr 

C) Cuts grooves in two bores 

of different diameters from 
same reference surface. Tool 
banks, on reference surface. 
Then workpiece is reversed 
and tool banks on plug. 


s of fixture 


Made by the Manufacturers of Waldes Truarc Retaining Rings 
WALDES KOHINOOR, INC., 47-16 Austel Place, L.1.C.1,N. 


806—MACHINERY, July, 1956 


D) Locates and cuts groove 
when surfaces of workpiece 
are not square with axis of 
bore, making it impossible to 
bank tool on either face. 


in protruding 


of ordinary recessing tools. 


Wide Cutting Range! The Waldes Truarc Grooving Tool comes in 5 
enabling you to cut accurate grooves in housings. with 


models... 
diameters from .250 to 5.00 inches. 


Send Your Probiems to Waldes! Send us 


Waldes Truarc Engineers give you a complete analysis, 
tion and delivery information on the most econamical tool set-up 


for your particular job. There is no obligation! 


WALDES 


=i GROOVING TOOL 


Waldes Truarc Grooving Too! Manufactured 
Under U. Pat. 2,411,426 


E) Cuts groove in bore located 


workpiece. Reference surface 
on under side of protrusion. 


Amazingly versatile! Your toughest recess cutting problems can be 
met simply and efficiently with the Waldes Truarc Grooving Tool 
because it offers a whole range of possibilities beyond the range 


FIXTURE 


F) Cuts groove in a bore from 
inaccessible reference sur- 
face eliminating facing oper- 
ation. Tool banks on plug set 
in fixture. 


member of 


your blueprints...let 
price quota- 


Waldes Kehinoor, Inc., 47-16 Austel 1, 


on the Waldes Truore Grooving Tool, (GT-2-53) 


Please send me your new 20-page technical manval © 


DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Landis Machine Co., Waynesboro Pa., (Pipe). 
Modern Machine Tool Co., 601 § Water a 

Jackson, Mich. (Lathe type for Tubing). 


CUTTING-OFF MACHINES, 


Abrasive Wheel 


Campbell Machine ~. American Chain & 
Cable, Bridgeport, C 

Delta Power Tool ov. Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Hamilton Div., The Lodge & Shipley Co., 
Hamilton 1, Ohio. 


CUTTING-OFF MACHINES, Cold Saw 
See Sawing Machines, Circular 


CUTTING-OFF MACHINES, 
Metal Band Saws 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Chicage, ul: 


DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Johnson Mfg. Co., Albion, Mich. 


CUTTING-OFF TOOLS 


Allegheny Ludlum Steel Cor; 


Pa. 


do W. Armstr ‘ong 
Ave 


Cleveland Twat’ Brit Co., 1242 E. 49th St., 
Cleveland 14, Ohi 

DoAll Co., 254 N. Lowel Ave., Des Plaines, Ill. 

Haynes Steliite Div., Union Carbide & Carbon 


orp., 30 E 42nd § St., New York N. Y. 
Latrobe, Pa. 
Pr Whitney Co., Inc., West Hartford, 


Con 

Co., Woodward Heights Blvd., 
+ ich. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo. 


CUTTING-OFF WHEELS, Abrasive 


Norton Co., 1 New Bond St., Worcester, Mass. 
Simonds Abrasive on Tacony & Farley Sts., 
Philadelphia 37, 


CYLINDER BORING MACHINES 
Baker pres. Inc., Sta. F, Box 101, 


Toledo 


Baldwin- Corp., Lima Hamilton 


Div., Hamilton, Ohio 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Cross Co., 3250 Bellevue Detroit Mich 
ey 1200 Oakman Bivd., Detroit 


In ers ating Mch. Co., 2424 Douglas St., 
ockford 


Michigan brill Head See Detroit 34, Mich. 

Moline Tool Co., 102 20th St., Moline, tl. 

Snyder Tool & Engrg. ton 3460 E. Lafayette, 
troit 7, 


CYLINDERS, Air 


Hannifin Corp., 501 Wolf Rd., Des Plaines, Ill. 
Rivett Lathe & Grinder, Inc., “Brighton, Boston 


35, Mass. 
Tomiins-Johneon Co., Jackson, Mich. 


CYLINDERS, Hydraulic 
— Corp., 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 


jansport Machine Co, ‘Inc., 810 Center Ave. = 
ogansport, Ind. 
i oo orge & Ordnance Co., Irvine, Warren 
1569 W. Pierce St., Milwaukee, 
wt Lathe & Grinder, Inc., Brighton, Boston 
Rockton ‘Machine Tool Co., 2500 Kiswaukee 
St., Rockford, III, 


“Moid Co., Dover, Ohio. 
Tomkins-Johnson Co., Jackson; Mich. 


CYLINDERS, Pneumatic 
Shenango-Penn Mold Co., Dover, Ohio. 


DEALERS, Machinery 
Co,, 18 Ward St., Rochester, 


“it 
on page 308) 
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PUSH BUTTON 
RADIAL DRILL 
OPERATION 


with the All-New Morris 


RADIAL’ DRILLS 


Push buttons replace conventional levers and controls 
to make operation of these new 13” and 15” MORRIS 
Hydra-Power Radial Drills the easiest and fastest ever 
offered ! 


Pushing a button raises or lowers the arm; traverses 
the head left or right; clamps or unclamps the arm, 
head or column. . . even shifts the gears in these rugged 
new radials! 


@ Completely push button controlled 
2 @ Hydraulically actuated operations 
{ @ All buttons in single panel 
f @ Completely integrated electro-hydraulic control system 
@ Pre-selection of spindle speeds and feeds 
\coa @ Designed for rigidity and accuracy 
© Full safety features 
@ Hydraulic gear shifting 
Other important Morris Hydra-Power features: 
@ Automatic tool ejector 
@ Built-in electric light 
®@ Adjustable spindle counterbalance 
@ 36 Spindle speeds; 4 ranges 
@ 18 Feeds, including 8, 11'/2, 14, 18 
and 27 thread leads 


Write for complete detailed 
information and prices! 


The Morris Machine Tool Co. 
946 Harriet St., Cincinnati3, Ohio 


For more information fill in page number on Inquiry Card, on page 261 
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Product Directory 


DEMAGNETIZERS 
Blanchard Mch. Co., 64 State St., Cambridge, 


tor Og Co., 10 New Bond St., Worcester 
Walker” O. S. Inc., Worcester, Mass. 


DESIGNERS, Machine and Tool 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 
or Cyril Co., Aurora & Solon Road, Solon, 


Cross Co., 3250 pores, Detroit 7, Mich. 

Hartford ‘Specialty Mchry. Co., Homestead 
Ave., Hartford, Conn. 

Michigan Drill Head Co., Detroit 34, Mich. 

Millholland, W. K. Machinery Co., 6402 West- 
field Bivd., a lis 5, Ind. 

Modern 14530 Birwood Ave., 
Detro Mic 

Sheffield 721 Springfield St., 


Sn der “Tool & Engrg. Co., 3400 E. Lafayette, 
troit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


Dayton 1, 


DIE-CASTING 
See Castings, Die 


DIE-CASTING MACHINES 
Automatic Co., 4932 Beech 
Cincinnati 12, 
Press Mfg. co. “Mount Gilead, Ohio. 
Lake Erie Engineering Corp., Kenmore Station; 
Buffalo, N. Y. 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raff Rd., S. W. Canton, 


Clarina Mch. Corp., Div. U. S. Industries, Inc. 

6499 W. 65th St. Chicago, Il 

Federal Machine & Welder Overland Ave., 
Warren, Ohio. 


Verson Allsteel Press Co., 93rd St., and $. Ken- 
wood Ave., Chicago, il. 


DIE INSERTS, Carbide 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Carboloy Dept., General Electric Co., Box 23 a7, 
Roosevelt Park Annex, Detroit 32, Mich. 

Kennamental Inc., Latrobe, Pa. 

Metal Carbides Corp., Youngstown, Ohio. 


DIEMAKERS’ SUPPLIES 
W. Co., 1375 Raff Rd., S. W. Canton, 


io. 

Danly Mch. Specialties, Inc., 2107 S$. 52nd 
Ave., Chicago 50, Ill. 

Producto Mch. Co., 990 Housatonic Ave., 
Brdigeport, Conn. 

U. S. Tool Co., inc., 255 North 18th St., 
Ampere, N. J. 


DIEMAKING MACHINES 


6160 S. Boyle. Ave., Los 

ngel 

Miling Mach. Co., Oaktey'Cincin- 
i9, io 

Kearney & Trecker Corp., ees Wis. 

Oliver Instrument Co., 1410 E. Maumee eas 


Adrian, Mich. 
Pratt & Whitney Co., Inc., West Hartford, 
Conn. 


DIE SETS, Standard 


ay? E. W. Co., 1375 Raff Rd., S. W. Canton, 
io. 
Danly Mch. Specialties. Inc., 2107 S. 52nd 


Pratt & Whitney Co., Inc., West Hartford, 
onn. 

Producto 990 Housatonic Ave., 
Bridegport, 

U. S. Tool Co., “gi 225 N. 18th St., Ampere, 


N, J. 
Wales-Strippet Corp., North Tonawanda, N. Y. 


uthman 


Gusher 
Coolant Pumps 


The simple designs and sturdy con- 
struction of Ruthman Gusher Pumps 
assure you long trouble-free life and 
efficient operation. There 
are fewer parts to wear, pre- 
lubricated heavy-duty ball 
bearings require no further 
lubrication — electronically 
balanced rotating assembly 
cuts vibration to minimum, 
So be sure to specify the 
pumps that are designed 
to do a better job ...- 
“Gusher” Pumps. 


1807 Reading Rd. 
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THE RUTHMAN|)! MACHINERY CO. 


Cincinnati, Ohio 


Illustrated is a model 
821-2 Microflat Machine 
equipped with a “Gusher” 
Coolant Pump— 

Photo courtesy of 
Micromatic Hone Corp. 


DIE-SINKING MACHINES 
American Crucible Products Co., 1395 Oberlin 
Ave., Lorain, Ohio 
Se. 6160 S. Boyle Ave., Los 


Axelson 
Angeles 

Baldwin- Lima‘Hamilton Corp., Eddystone Div., 
Philadelphia 42, 

Cincinnati Milli Meh. Co., Cincinnati, Ohio. 

Corse, Geor ae, ‘achine Co., 1110 W. 13th St., 
acine, 

& Whitney Co., Inc., West Hartford, 


DIE-SINKING PRESSES 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Wis. 


‘a. 
Kearney & Trecker Corp. 
& S. Ken- 


Verson Allsteel Press ©. ., 93rd 
wood Ave., Chicago, 


DIE STOCKS 
See Stocks, Die 


DIES, Lettering and Embossing 
Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 


DIES, Sheet Metal, Etc. 
Bath, Cyril Co., Aurora & Solon Road, Solon, 


Bliss, €. W. Co., 1375 Raff Rd., $. W. Canton, 


Chambersburg Engr Chombarbur Pa. 
Columbus Die-Too Mach 
Ave., Colum 
Dreis & Krump Mfg. Co., 7416 Loomis Bivd., 
Chicago 36, Ill. 
Ferracute Mch. Co., Bridgeton, N. J. 
Metal Carbides Corp. Youngstown, Ohio. 


, Dayton 1, 


Vora “Allstee! Press Co., 93rd St., and S. Ken- 
wood Ave., Chicago, ill. 
North Tonawanda, N. Y. 
ks., Newton St., Waltham, 


Cor 
Waltham Mch. 
Mass. 


DIES, Threading 
Eastern Mch. Screw Cor 
Geometric Tool Co., 
Haven 15, Conn. 
Greenfield Tap & Die Pores Greenfield, Mass. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 

National A Co., 170 E. 131st St., 
an 

& Whitney Co., Inc., West Hartford, 


Rolled Die Co., P.O. Box 350, 
orce: 
sheffield, Sores, 721 Springfield St., Dayton 1, 


Threadwell Tap & Die Co., Greenfield, Mass. 


New Haven, Conn. 
estville Station, New 


Cleve- 


DIES, Threading, Opening 

Eastern Mch. Screw Corp., New Haven, Conn. 
Westville Station, New 
— a Co., 1201 W. 65th St., Cleveland 2, 


Jones & comes Mch. Co., 160 Clinton St., 
Springfield, 

Landis Mch. ty Wi 

Co., 


and, Ohi 
721 Springfield St., 
1, Ohio. 


‘ 


bore, 
a 3 ir st St., Cleve- 
Dayton 


DIES, Thread Rolling 

it 4 & Whitney Co., Inc., West Hartford, 
onn, 

Reed Rolled Tireod Die Co., P.O. Box 350, 


Worcester 1, 
Sheffield Corp., Mins Springfield St., Dayton 1, 


DISCS, Abrasives 
Bes! or -Welles Corp., 112 Dearborn Ave., Beloit, 


Gardner Co., 414 E. Gardner St., 
oi is. 
Norton Co., 1 New Bond St., Worcester, Mass. 


(Continued on page 310) 
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has a definite place in your operations 


- for high-velocity machining 
- for cutting heat-treated steels 
- for cutting high tensile steels 


Kennametal* Grade K7H is being selected by 
shop after shop for high-velocity cutting opera- 
tions . . . chiefly because of these desirable cut- 
ting edge characteristics: High hardness (93.5 
Rockwell A) combined with phenomenal 
strength (three times that of nonmetallics); 
exceptional wear resistance and maximum re- 
sistance to cratering; excellent retention of 
strength even at high temperatures; and top 
resistance to shock. 


HERE ARE EXAMPLES 
OF K7H PERFORMANCE 


Doubles production: Cutting 114” wide 
stators of welded laminations of 2% silicon 
steel, K7H has out-performed all other cutting 
edges by better than two to one, with 147 
pieces averaged per index for K7H against 
only 65 pieces per index with the best com- 
petitive carbides. Conditions: 900 sfm, .0083’’ 
feed, and .015” depth of cut. Results: Higher 
total production at end of day, with less ma- 
chine down time, less scrap, better quality by 
holding tolerances, and lower tooling cost per 
stator ($0.00109). 


Outperforms ceramics by more than 30 to 
one in test boring SAE 1020 steel, flash hard- 


* Registered Trademark 


MINING, METAL AND WOODWORKING TOOLS 


WEAR AND HEAT-RESISTANT PARTS 


For more information fill in page number on Inquiry Card, on page 261 


Use Kendex Tooling with turn-over inserts (available 

in 17 styles and over 200 tools) . . . for lowest cost 

per cutting edge. 
ened, length of bore 1144”, depth .025” at 900 
sfm. Grade K7H cut 67 pieces while ceramics 
only cut two (ceramics chipped). Result: K7H 
ordered for the operation. 


K7H cuts 252 pieces as compared to 30... 
the best record for a competitive carbide in 
facing cut to dead center of SAE 1018 steel 
5” O.D. gear blank, at 1000 sfm (at outer edge) 
and .008” depth of cut. Result: Standardized 
on K7H. 


Performance 3 times greater than with 
competitive carbide cutting cast steel stator 
housing with six interruptions at 700 sfm, .014” 
feed, and 14%” depth of cut. Result: K7H was 
selected for the job. 


Why not discuss your machining problems with 
a Kennametal tool engineer. He will help you 
take full advantage of this remarkable cutting 
grade. Call him or write KENNAMETAL INC., 


Latrobe, Pa. 
D 
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Product Directory 


TOWNSEND 
AUTOMATIC 
effects a 3-way 


Performs 4 operations 
automatically 


The Townsend Special 
Drilling Machine mass pro- 
duces oilmeter and ammeter 
switch housings at the rate 
of 1200 per hour; four sepa- 
rate operations by one ma- 
chine to close tolerances 
(plus or minus .001). The 
four stage operation auto- 
matically TURNS (maintain- 
ing an accurate shoulder), 


FACES-DEBURRS-DRILLS. 


SAVES manpower costs! 


One man operates 6 or more Town- 
send Qualimatics. He fills the 
hopper with switch housing blanks 
and they come out finished . 
automatically, 


SAVES on machinery costs! 

The Townsend Qualimatic costs 
1/3rd the cost of expensive multi- 
station machines, gives the ad- 
vantages of repetitive, high-speed, 
accurate production with a mini- 
mum Capital investment. 


SAVES through mass production! 


With Townsend Qualimatics, it is 
possible to pace machine capacity 
with production and design de- 
mand. Townsend Qualimatics 
mean expandable production. 


“The H. P. TOWNSEND 
MANUFACTURING CO. 


ELMWOOD, CONNECTICUT 
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Simonds Abrasive Co., Tacony and Fraley Sts., 
Bridesburg Philadelphia, Pa 

Thor Power Tool Co. aan Minois 

Walls Sales Corp., 383 Nassau Ave., Brooklyn 


N.Y. 


DISINTEGRATORS 
Corp. 602 N. Rochester Rd., Clawson, 
icn, 


DIVIDING HEADS 
See Indexing and Spacing Equipment 


DOLLIES 


hty Mover Co., 1482 §. Milwaukee St., 
10, Colo. 


DOWEL PINS 
Aten S Mfg. Co., 133 Sheldon St., Hartford 2, 
Specialties, Inc., 2107 S. 52nd 
Chicago 50, Ill. 
254 N. Laurel. Ave, Des Plaines, III. 
Producto Machine Co., 9 0 Housatonic Ave., 
Conn. 
S. Tool ‘Co., Inc., 255 North 18th St., 
“Ampere, 


DRESSERS, Grinding Wheel 
Oo -Welles Corp., 112 Dearborn Ave., Beloit, 


Carboloy Dept., General Electric © Fox 237, 
onaavelt Park Annex, Detroit 3 

Colonial Broach & Machine Co., P. Box’ 37, 
Harper St., Detroit 13, Mich. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Ex-Cell-O "Corp., 1200 Oakman Bivd., Detroit 


32, Mic! 
Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Metal Carbides Corp., Ohio. 

Moore Special Tool Co., | nc., 724 Union Ave., 
Conn. 

Norton 1 New Bond St., Worcester, Mass. 

Pratt & Whitney Co., Inc., West Hartford, 


onn. 

Co., Inc., 200 Lafayette St., 
lew 

Corp., ‘721 Springfield St., Dayton 1. 


DRIFTS, DRILL 


Armstrong, Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, III. 

Chicago- Larabee. Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Ch 1242 E. 49th St., 
Cleveland 14, Ohio. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILL HEADS, Multiple Spindle 

Baker Bros. yon Station F, P.O. Box 101, 
Toledo 16, O 

Barnes Drill "B14 Chestnut, Rockford 

Buffalo Forge Co., Broadway, Buffalo, N. Y. 

ony sam ool Co., 835 Green St., Ann Arbor, 


Cincinnati Lathe & Too! Co., 3207-3211 Disney 
St., Cincinnati 9, Ohio. 

Delta Power Tool Div., “Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Ettco Took Co., Inc., 592 Johnson Ave., Brook- 


lyn, N. 
Ex-Eeit-O Corp., 1200 Oakman Bivd., Detroit, 
a Co., 1933 Antoinette St., Detroit 


ic 

Hartford Special eaarery. Co., 287 Home- 
stead Ave., Hartford 12, Conn 

Michigan Drill Head Co., Detroit 34, Mich. 

Millholland, W. K. Machinery Co., 6302 West- 
field Blvd. 5, Ind. 

Moline Tool Co h St., Moline, Il. 

Tool Engrg. Co., ”3400 Lafayette, 

troit 7, 


Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, Pa. 

United States ag Head Co., 616 Burns, 
i, 

Zager ir "24000 Lakeland Bivd., Cleveland 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Delta Power Tool Div., Rockwell Mfg. Co., 
H Machi Co., 2 
artford Specia ine 0., 287 Home- 
stead Ave., Hartford 12,’ Conn 
Kingsbury Mch. Tool Corp., Keene, N. H. 
Michigan Drill Head Co., Detroit 34 ich. 
Millholland, W. K. Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 
Morris Machine T 7 — Inc., 946-H Harriet 
St., Cincinnati 3, 
Rehnberg-Jacobson Mio. Co., 2135 Kiswaukee 
, Rockford, Ill. 


(Continued on page 312) 


But why MEN over 45? 


Our doctors still don’t know 
why, but if you are a man 
over 45 you are six times as 
likely to develop lung cancer 
as a man of your age twenty 
years ago. They do know, 
however, that their chances 
of saving your life could be 
about ten times greater if 
they could only detect can- 
cer long before you yourself 
notice any symptom. (Only 
1 in every 20 lung cancers is 
being cured today, largely 
because most cases progress 
too far before detected. ) 


That’s why we urge that you 
make a habit of having your 
chest X-rayed every six 
months, no matter how well 
you may feel. The alarming 
increase of lung cancer in 
men over 45 more than jus- 
tifies such precautions. Far 
too many men die need- 
lessly! 


Our new film “The Warning 
Shadow” will tell you what 
every man should know 
about lung cancer. To find 
where and when you can see 
this film, and to get life- 
saving facts about other 
forms of cancer, phone the 
American Cancer Society 
office nearest you or simply 
write to “Cancer’’—in care 
of your local Post Office. 


American 
Cancer 


Society 


i 
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ACCURATE HONED HOLES ASSURE... 
QUIET, SMOOTH RUNNING PRODUCTS 


Sunnen Honed Holes improve your product in many ways: 
1. Holes in moving parts have round and straight load bearing 
surfaces from end-to-end. ..no ‘‘spot'’ wear! 
2. Smooth high-speed operation is possible... without noise 
or vibration! 
3. New parts function properly from the start... no run-in time, 
no wear! 
4. Perfect pressure seal for air and hydraulic valves and cylinders 
... No friction, no leakage! 
Dia. Range: 4%” to 2%”. Tolerances within .000025”, if required. 
Surface finish: to 2 micro-inches RMS in hardened steel. 
Average installation: Under $1,000. 


FOR ALL KINDS OF HOLES, BORES, CYLINDERS—WITH LANDS, PORTS, KEYWAYS, BLIND ENOS—IN ANY SIZE OR SHAPE PART 


PRODUCTS COMPANY 


7974 MANCHESTER AVE. * ST. LOUIS 17, MO. 


LEARN HOW SUNNEN HONING CUTS 
COSTS WITH MORE ACCURATE HOLES 


clip and mail coupon now 


NAME 


COMPANY 
ADDRESS 
CITY. STATE_____ 


For more information fill in page number on Inquiry Card, on page 261 


| 
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Have engineer call or tree demonstrat 
case hist 
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Product Directory 


DRILL SOCKETS 
ig eres. Co., 5200 W. Armstrong 
hic 


Welles Dearborn Ave., Beioit, 


Cleveland Twist Drill Co., Cleveland, Ohio. 
Greenfield Tap & Die Corp. Greenfield, Mass. 
— Twist Drill & Tool Co., Rochester, 


Mich. 
—” & Co., 1903 Rockwell St., Chicago 


Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich, 


DRILL STANDS 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 
Greenfield Tap & Die Corp. , Greenfield, Mass. 
— Twist Drill & Tool Co., Rochester, 
ich. 


Standard Electrical phen Co., 2488-90 River 
Rd., Cincinnati 4, 

Whitman & Plymouth Rd., 
Plymouth, Mich. 


DRILLING MACHINES, Automatic 


Avey bei Mach., Co., 26 Third St., Cov- 
ington, 

Baker B ine. Station F, P.O. Box 101, 
Toledo 

Barnes Drill Chestnut, Rockford, Ill. 


Barnes, W. John, Co., 201 S. Water St., 
Rockford, Ill. 
Baush Machine Tool Co., 156 Wason Ave., 


Springfield 7, Mass 
Bodine Corp., Mt. Grove St., Bridegport, Conn. 
Buhr Mch, Tool Co., 835-Green Sei Ann Arbor, 


Mich. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Hartford ‘Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 


“OVER-CENTER 


SMOOTH 
ENGAGEMENT 


COMPACT DESIGN 


curately machined collar : 


evenly — and 


qualities 


ROCKFORD CLUTCH DIVISION 
& 410 Catherine Street, Rockford, Illinois, USA. A 
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* The unooth-spentting Send for This 
toggle action slides the Handy Bulletin 


drive plate along the ac- Shows typ- Sj 


directly CLUTCHES and POWER 
opposite the facing. The TAKE-OFFS. Contains 

clutch plates are steel diagrams of unique 
ond the facing is specially opplications. Furnishes 
selected for its firm grip, 
long wear and non-grab 


ical instal- 


ROCKFORD 


capacity tables, 
dimensions and 
complete spece 
ifications, 


Ki ory Mch. Tool Corp. Keene, 

Michigan Drill Head Co., Detroit M4, Mich. 

Millho land, W. K. Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 

Morris Machine Tool Co., 946-M Harriet St., 
Cincinnati 3, Ohio, 

National Automatic Tool Co., Inc., S. 7th and 


N. nd. 
Snyder Tool & enore. Co., 3400 E. Lafayette, 
etroit 7, 
Townsend, H. Mfg. Co., Elmwood, Conn. 
Wales- SNorth Tonawanda, N. Y. 
Zager 24000 Lakeland Blvd., Cleveland 


DRILLING MACHINES, Bench 


Atlas Press Co., sm Mich 
Avey Drilling ‘Mch. 126 E. Third St., 
Covingto 


Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St., Cincinnati 9, Ohio. 

Delta Power Tool Div., Rockwell ae Co., 
Pittsburgh, Pa. 

Edlund Machinery Co., Cortland, N. 

Fosdick Mch. a Co., 1638 Blue ek, Cin- 
cinnati 23, 

io ig Tool Co., 834 S. 9th St., Hamilton 


Ohi 
“Gifford Co., 1025 Southbridge St., 
Worcester, Mass. 
South Bend Latte. Works, Inc., 425 E. Madison 
t., South Bend, 
Electrical Co., 2488-90 River 
, Cincinnati, Ohio. 


DRILLING MACHINES, Boiler 


Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland. 


DRILLING MACHINES, Deep Hole 
we — Mach, Co., 26 E. Third St., Cov- 


Ky. 
Lelande Gifford Co., 1025 Southbridge ‘St., 
Worcester, Mass. 
Michigan Drill Head Co., Detroit 34, Mich. 
National Automatic Too! Co. ip OME., S. 7th and 
N. St., Richmond, Ind. 
Pratt & Whitney ‘Co., Inc., West Hartford, 


Conn. 
Wales-Strippet Corp., North Tonawanda, N. Y. 


DRILLING MACHINES, Gang 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Barnes Drill’ Co., 814 Chestnut, Rockford, Ill. 

Baush Co., 156 Wason Ave., 
Springfield 7, Mass. 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Delta Power Too! Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Ed!und Cortland, N. Y. 

Foote-Burt Co. 0 St. Clair Ave., Cleveland. 

Fosdick Mch. ‘root ton 1638 Blue Rock, Cin- 
cinnati 23, Ohi 

In ersoll Milling 'Mch. Co., 2442 Douglas St., 
ockfor. 

Leland-Gifford Co., 1025 Southbridge St., 
Worcester, Mass. 

Michigan Drill Head Co., Detroit 34, Mich. 

Moline Tool Co., 102 20th, 

Morris Machine Tool Co., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., S. 7th and 
N. S$ Richmond, 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 


DRILLING MACHINES, Horiz. 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio 


Barnes Drill Co., ‘814 Chestnut Rockford, Ill. 

Barnes, W. F. & John Co., 201 S. Water St., 
Rockford, Ill. 

Baush Machine Ph Co., 156 Wason Ave., 
Springfield 7 

Buhr Mch. Tool 835 Green St., Ann 


c 
Consolidated Mch. eet Corp., Rochester 
Cross Co., 3250 Bell evue, Detroit 7 7, Raich 
Davis & mpson $0, . Burnham St., 
Milwaukee 14, 
Edlund Machinery Co., Cortland, N. 
Hartford Special Machinery Co., bay" Home- 
stead Ave., Hartford 12, Conn. 
one sbury Mch. Tool Corp., Keene, N. 
igan Drill Head Co., Detroit 34 H nich. 
Mitihstiend. W. K. Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 


(Continued on page 314) 
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PLUS 


WIDE-OPEN 
TOOLING 


3 SIDES! 


“BUFFALO” 
MILL TYPE SHEARS is 
FOR PUNCHING — SHEARING — BLANKING 


Here are powerful machines in 250 to 1200-ton capacities for a wide range of heavy 
punching, shearing and blanking in production runs. The wide-open throat simplifies 
tooling and keeps setup time to a minimum. Power strokes up to 6”, speeds up to 35 
strokes per minute. Rigid, electrically welded steel plate frame, centralized power lubri- 
cation assure long life ... all part of the “Q” Factor* built into every “Buffalo” 
machine. Write today for Bulletin 3650 and see how these well-built machines could be 


cutting your costs on the big jobs! 


*The “Q” Factor — the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


440 BROADWAY BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


DRILLING PUNCHING SHEARING BENDING 


For more information fill in page number on Inquiry Card, on page 261 M ACHINERY, July, 1956—313 
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Moline Tool Co., 102 20th ae wi. Hi, 
Machine’ Tool 946-M Harriet 
Cincinnati 3, 

National Automatic Tool Co., Inc., S. 7th and 
N, Sts., Richmond, 

Snyder Tool & Engrg. :4 3400 E. Lafayette, 

troit 7, Mich. 

Sundstrand Mch, Tool Co., 2531 Ilith St., 
Rockford, Ill. 

Townsend, H. P., Mfg. Co., Elmwood, Conn. 


DRILLING MACHINES, 


Horizontal Portable 


a Mach, Co., 26 E. Third St., Cov- 

ington 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 


DRILLING MACHINES, Inverted 


Avey — Mch, Co., 26 E. Third St., Cov- 
ington, 

Baker Station F, P.O. Box 101, 
Toledo 16, O 

Barnes Drill ‘con ‘B14 Chestnut, Rockford, III. 

Baush Machine "Tool ay 156 Wason Ave., 
Springfield 7, Mass. 

Michigan Drill Head Co., Detroit 34, Mich. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Oh io. 

National Automatic Tool Co., Inc., S. 7th and 
N, Richmond, | 

Snyder Tol & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 


DRILLING MACHINES, Multiple Center 
Column Type 


Avey Drilling Mach. Co., 26 E. Third St., Cov- 
ington, Ky. 
Barnes Drill \Co., 814 Chestnut, Rockford, Ill. 
Tool ‘Co. 835 Green St., Ann “Arbor, 
ic! 
Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Michigan’ Drill Head Co., Detroit 3: Mich. 
Morris Machine Tool og Inc., 946-M “Harriet 
St., Cincinnati 3, 
National Automatic Toot Co., Inc., S. 7th and 
. St., Richmond, Ind. 


DRILLING MACHINES, Multiple Spindle 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio 

Drill “314 Chestnut, Rockford, Ill. 

nes, W. F. & John, Co., 201 S. Water St., 

aush Machine Pn Co., 156 Wason Ave., 
Springfield 

Buffalo 490 Broadway, Buffalo, 


Buby Mch. Tool Co., 835 Green St., Ann Arbor, 


Cincinnati Too! Co., 3220 Forrer Ave., 
Cincinnati, 

Cincinnati Lathe. Co., 3207-3211 Disney 
St., Cincinnati 9, O 

Cosa “Corp. 405 one Ave., New York 17. 

Cross Co., 3250 Bellevue Ave., petroit 7, Mich. 

Davis & Thom Co., 6411 W. . Burnham 
Milwaukee Wis. 

Delta Power Teo! Div., Rockwell Co., 
Pittsburgh, Pa. 

Edlund Machinery Co., Cortiand 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Greenlee Ny & es 12th and Columbia 
Ave., Rockford, Ill. 

Hamilton Tool Co., 834 S. 9th St., Hamilton, 


Ohi 

Hartford Special y 4 Co., 287 Homestead 
Ave artford, 

In oral Milling ‘Mch. h. Co., 2442 Douglas St., 
ockford, Ill. 

Kingsbury Mch. Tool Corp., Keene, N .H. 

Leland-Gifford Co., 1 Southbridge St., 
Worcester, Mass. 

Michigan Drill Head Co., Detroit 34, Mich. 

Millholland, W. K. 6402 West- 


field Bivd., 
Birwood Ave., 


Modern Ind. Engrg. Co., 
Detroit 4, Mich. 

Moline Tool Co., 102 20th, Moline, ul. 

Morris Machine Tool Co., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmo | 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit, Mich. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Ind. 

Townsend, H. ‘Mfg. Co., Elmwood, Conn. 


SKINNER 


POWER CHUCK 
FIXTURE 


The lowest, most compact unit of 
its kind! It’s air-operated, 
durable — ideal for drilling, 
milling and transfer machines, 
and for assembly operations. 
Wedge action provides tremendous 

gripping power. Self-centering, 


self-locking. Available in 8”, 10” or 12” dia., with 2 or 3 jaws. 
Operable with Skinner hand valve or foot valve; ¥%” pipe 
connections. Maximum air pressure: 100 lbs. Write for Bulletin. 
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SKINNER 


CHUCK COMPANY 


206 Edgewood Ave., New Britain, Conn. 


DRILLING MACHINES, Radial 


Am Tool Works Co., Pearl and Eggleston 
Ave., Cincinnati, Ohio. 

Carlton Mch, Tool Co., 2000 Spring Grove 
Ave., Cincinnati 25, Ohi 

Cincinnati Bickford Tool Co. "3220 Forrer Ave., 
Cincinnati 

Cincinnati Gilbert’ Machine Co., 3366 
Beekman St., Cincinnati 23 

Cincinnati Lathe & Tool Co., 49079 3211 Disney 
St., Cincinnati_9, Oh 

Cosa’ Corp., 405 bieieeeen Ave., New York 


Foote- -Burt Co., 1300 St. Clair Ave., Cleveland, 


Fosdick Mch. foot Co., 1638 Blue Rock, Cin- 
cinnati 23, 

Modern Ind. swe. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Morris Machine” Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 


DRILLING MACHINES, Rail 
See Drilling Machines, Gang 


DRILLING MACHINES, gg 


Atlas Press Co., Kalamazoo, M 

Avey Mch. Co., 26 E Third St., Cov- 
ing 

Buffalo” Co., 490 Broadway, Buffalo, 


Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St., Cincinnati 9, Ohio. 
Cosg’ Corp., 405 ‘Lexington Ave., New York 


Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Edlund Machiner} Co, Cortland, N. 

Foote-Burt Co., 1300 St. Clair Ave., Clevetond, 


8, Ohio. 
Hamilton Tool Co., 834 S. 9th St., Hamilton, 


io. 

Leland-Gifford Co., 1025 Southbridge St., 
Worcester, Mass. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., In 

Ryerson, Jos. T. & Son, Inc., 2558 W. 16th St., 
Chicago 18, ill. 

South Bend Lathe hy > ag Inc., 425 E. Madison 
St., South 

Townsend, H. Matos hi Elmwood, Conn. 

Wales-Strippet North Tonawanda, 


DRILLING MACHINES, Upright 


American 1232 Penn Ave., 
Pittsburgh 22, 

Atlas Press Co., Mich 

Avey Drilling Mch. Cad 26 E. Third St., Cov- 
ington, Ky. 

Baker Bron, Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio 

Barnes Drill Co., “514 Chestnut, Rockford, Ill. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass 

Te Forge Co., 490 Broadway, Buffalo, 


Cincinnati Tool Co., 3220 Forrer Ave., 
Cincinnati, 

Cincinnati Lathe 3207-3211 Disney 
St., Cincinnati 9 

Consolidated Mch. Tool con, Rochester, N. Y. 

405 Lexington “Ave., New York 


Delta Div., Rockwell Ga, 
Pittsburgh 
Co., Cortland, N. 


Edlund Machinery 
Foote-Burt Co., 1300 St. Clair Ave., _ 


8, Ohio 
Fosdick Mch. BS ae Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 
— Special Mchry Co., 287 Homestead 
Hartford, Con 
Mch. 2442 Douglas St., 
ockford 
Leland- Gifford. 1025 Southbridge St., 
Worcester, 
Moline Tool 20th St., 
National Automatic Tool Co.,' | , S. 7th and 
. St., Richmond, | 
-Jacobson Mfg. “Co., 2135 Kishwaukee 


Rockford, 
Ryerson, a T. & Son, Inc., 2558 W. 16th St., 
Chicago 
Snyder FF, % Engrg. Co., 3400 E. Lafayette, 


troit 7, Mich. 
South Bend’ Lathe Works, Inc., 425 E. Madison 
St., South Bend, | 


Wales-Strippet Corp. a North Tonawanda, N. Y. 


DRILLING MACHINES, Wall, Radial 


Cavetong Punch & Shear Works, 3817 St. Clair 
Ave., N.E. Ohio. 
Consolidated Mch. Tool’ Corp., Rochester, N. Y. 


on page 316) 
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THE 


... when you can keep your profits with a De Laval Cut- 
ting Oil Extraction and Purification System. 


A De Laval System is the most efficient way to reclaim oil 
... gives you longer cutting oil life...less tool wear... less 
down-time for tool replacement... more consistent close 
tolerance machining. 


And some De Laval installations have returned their entire 
cost in a single year! Find out how... get the money- 
making details... write now! 


De Laval Oil Purifier 
Pump for steriliz 
Sterilizing tank 


THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St., Chicago 6 +» DE LAVAL PACIFIC CO. 201 E. Millbrae Ave., Millbrae, Cait 


For more information fill in page number on Inquiry Card, on page 261 M ACHINERY July 1956—315 
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ANSWERS YOUR 


weno ov... INDUSTRIAL 
LUBRICATION PRACTICE 


This book is a guide to sound lubricating practice and its application to cost- 
saving machine operation and maintenance, and intelligent trouble-shooting. It 
provides valuable information for all who are responsible for the trouble-free, 
efficient operation of machinery, mechanical equipment and the prime movers 
which drive it. 

When you buy this compact yet compre- 
hensive lubrication manual you will have 
at your fingertips a wealth of ready-to- 
use information to help you . . 

1. Clearly understand the fundamen- 
tal principles of lubrication. 

2. Become acquainted with the wide 
range of lubricants, both natural 
and synthetic—their advantages 
and disadvantages, and their ap- 
plications. 

3. Know the many different kinds 
of plain and anti-friction bearings 
that are used in today’s machinery 
and the ways in which they func- 
tion. 

4. See how approved methods of 
supplying lubricant to bearings 
can be applied. 

5. Follow a tested and life-extending 
method of running in new bear- 
ings. 

6. Review the important factors in 
the lubrication of industrial ma- 
chinery and equipment. 

7. Organize a lubrication department 
with an efficient storage arrange- 
ment and an economical selection 
of lubricants. 

8. Understand the nature of differ- 

$8.° ent deterioration products and 
contaminants. 

9. Quickly select a machine tool cut- 
ting oil adapted to the type of 
operation and the kind of ma- 
terial being machined. 

10. Prepare all types of machinery 
for safe rust- and corrosion-free 
storage. 


Send for your copy of INDUSTRIAL LUBRICATION PRACTICE today. In 
one convenient volume it will give you clear-cut, authoritative answers to many 
of your most perplexing problems. Just mail the convenient order form below, 
and the book will be sent immediately. You may return it within five days if 
you do not find it completely satisfactory. If you send payment in full with 
your order we pay the postage. Same return privilege applies, of course. 


------- MAIL THIS ORDER FORM TODAY ------- 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 


Please send me a copy of INDUSTRIAL LUBRICATION PRACTICE. 
C) t enclose check or money order in full payment. Send book postpaid. 


534 Pages 
167 Illustrations 


in Canado or overseas, $8.95 


C) Bill me. C} Bill Company. 
($8.00 in U.S. $8.95 in Canada or overseas) 
(fill in if you want book sent home) M-7/56 


316—MACHINERY, July, 1956 


DRILLS, Center 
Besly-Welles Corp., 112 Dearborn Ave., Beloit, 


is. 

Chicago-Latrobe Twist De Works, 411 W. 
Ontario St., Chicago, 

Circular ee ‘Co, Inc., 765 Allens Ave., Provi 
dence 5, R. 

Cleveland "Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Tool Co., Rochester, 


Mich. 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILL, Core 


Ace Drill Corp., Adrian, Michigan 
Bes! Corp., 112’ Dearborn ‘Ave., Beloit, 


Corvahis Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 3 32, Mich. 
Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist. Dril Co., 1242 E. 49th St., 
Cleveland 14, Ohio. 

Eclipse Counterbore Co., 1600 Bonner Ave.. 
Ferndale, Mich 

Ex- Corp., ‘1200 Oakman Bivd., Detroit 


Haynes Ste sanie Div., Union Carbide & Carbon 
orp., E. 42nd $ St., New York, vs 
Drill & Tool Co., Rochester, 


Scunr-deinee & Co., 1903 Rockwell St., Chi- 
cago 

Wasser Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Deep Hole 


Ace Drill Corp., Adrian, Michigan 
Bes! Corp., 112 Dearborn’ Ave., Beloit, 


Chemtend Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 
—— Twist Drill & Tool Co., Rochester, 


h 
Star Cutter Co., Farmington, M 
Whitman & Barnes, 40600" — Rd.. 
Plymouth, Mich. 


DRILLS, Portable Electric 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New Yor 

Ryerson, Jos. T. & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 

Standard Electrical Tool Co., 2488-90 River Rd., 
Cincinnati_Ohio. 

Thor Power Tool Co., Aurora, Illinois. 


DRILLS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 7%; 

Ingersoll-Rand ‘Co., Phillipsburg, N. J. 

Thor Power Tool Co., Aurora, Illinois 


DRILLS, Rachet 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Setpetes orp., 112 Dearborn Ave., Beloit, 


is. 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist Brill Co., 1242 E. 49th St., 
Cleveland 14, 

Greenfield Tap & De Corp., Greenfield, Mass. 

National Twist Drill & Tool Co., Rochester, 


ich, 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Subland 


Ace Drill og Odrian, Michigan. 


pelier, 
National Twist Drill & Tool Co., Rochester, 


Mic 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Twist 
Ace Drill Corp., Adrian, Michigan. 
Bes! Sige asin orp., 112 Dearborn Ave., Beloit, 
Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, 
(Continued on page 318) 
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Positioning a workpiece on the Li 
Kolb jig borer is fast and accurate. 
It’s fast because of rapid traverse 
with adjustable stops—it’s accurate 
because the optical system is made 
by Leitz, one of Germany’s finest 
optical manufacturers. Repeatabil- 
ity of the coordinates is guaranteed. 
By eliminating costly jigs, short 
run jobs can be handled more 


profitably. 


® Shock and distortion-free 
electro-hydraulic clamping 
does not impair accuracy. Therefore, 


reading accuracy equals positioning accuracy. 


precision measuring. 


distance between spindle and table 40”. 


Write for more information. 


Signal lights indicate if head and table are clamped or unclamped. 
® Convenient pushbutton control—preselection of 18 feeds and 36 speeds. 


@ An excellent machine for drilling, boring, reaming, tapping and milling as well as 


® Optical system has a magnification of 1:100—five inches on the focusing screen is 
equivalent to a movement of 0.05 inches along the coordinate. 


e Working surface of table 69x39”, clearance between columns 73”, maximum 


WITH KOLB OPTICAL JIG BORER 


YOU CAN POSITION A WORKPIECE 
TO WITHIN .0O0O05" IN A FEW SECONDS 


nationwide sales and service of precision machine tools ———— 
| A —from bench lathes to boring mills. 


For more information fill in page number on Inquiry Card, on page 261 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
IN CANADA—COSA CORPORATION OF CANADA, LTD., 1160 Lakeshore Road, Long Branch, Toronto 14 
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Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DaAll Co., 254 ‘N. Laurel Ave., Des Plaines, tl. 

Greenfield Tap & Die Greenfeid, Mass. 

National Twist Drill ool Co., Rochester, 


Mich. 
Spiral Step Tool Co., Chlenee 25, Ill 


Whitman Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 

DRILLS, Wire 

Ace Drill Corp., Adrian, Michigan. 


112 Dearborn "Ave., Beloit, 


Chicapo- Latrobe Twist ‘Drill Works, 411 W. 
Ontario St., Chica 

Cleveland Twist Drill Cleveland, Ohio. 

Greenfield Tap & Die C — Greenfield, Mass, 

Twist Drill & Co., Rochester, 

ic 

Whitman & Pores, 40600 Plymouth Rd., 

Plymouth, Mich 


Bes! orp., 


DUPLICATORS 


Axelson Mfg. Co., 
Angeles 58, Cal. 


6160 S. Boyle Ave., Los 


Gorton, George Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


DUST COLLECTORS 


Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 


Pangborn Md. 
DUST CONTROL SYSTEMS 
Pangborn Corp., Hagerstown, Md. 


ELECTRICAL EQUIPMENT 
General Electric Co., Schenectady 5, N. Y. 
EMERY WHEEL DRESSERS 

See Dressers, Grinding Wheel 


EMERY WHEELS 
See Grinding Wheels 
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Means to 2000 Companies 


Since 1913 Eclipse has been consistently and efficiently serving many 
companies in widely diversified fields of production: automotive, farm 
implement, aircraft, household appliance and other metal fabrications. 
Each of these companies has found that “Engineered by Eclipse’ is 
assurance of genuine quality in end cutting tools. Eclipse is represented 
in every major industrial market . . . for your convenience. 


e High Speed Steel 
Cutters 


e Carbide Tipped 
Cutters 


e Core Drills 


e@ Inserted Blade 
Cutters 


e Multi-Diameters 
e Back Spotfacers 


AND NOW Eclipse has 
added to its line... 


Precision 
END MILLS 


Ground from the solid for longer 
tool life and finer finishes. 


Write for End Mill Cat. No. 56 


END MILLS 
Bes 1 aaa Corp., 112 Dearborn Ave., Beloit, 


Motch & Mer poe Mchi Co., 
Bidg., Cleveland, Ohi 
National Twist Drill Tool Co., Rochester, 
ic 


ENGRAVING MACHINES 
Com ve. 405 Lexington Ave., New York 17, 


Gorton, Geo., Mach., 1110 W. 13th  St., 
Racine, Wis. 


EXTRACTORS, Screw 
Corp., 112 Dearborn Ave., Beloit, 


Cleveland Twist Britt Co., 1242 E. 49th St., 
Cleveland, Ohi 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


FACING MACHINES 
ee Co., 1700 Stratford Ave., Strat- 
‘or: 
Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Hamilton, 
Excel Corp., 1200" Oakman Blvd., Detroit 


Michigan Head Co., Detroit Mich. 
a Automatic Tool Co., Inc., . Ith and 
N. Sts., Richmond, Ind. 


FANS, Exhaust, Electric Ventilating 
Buffalo Forge Co., 490 Broadway, Buffalo, e 


General Electric Co., Schenectady 5, N. Y. 


FEEDS FOR PRESSES, Automatic 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio. 

Federal Press Co., Elkhart, Ind. 

U. S. Tool Co.,’ Inc., 255 North 18th 
Ampere, N. J. 


FELT, For All Applications 


American Felt Co., Glenville, Conn. 


FILES, Hack 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Heller Tool Co., Newcomerstown io 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES, Hand 

DoAll Co., 254 N. Laurel Ave., Des fist. Hi. 

Heller Tool Ca., Newcomerstown, Ohi 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES, Machine 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Heller Tool Co., Newcomerstown, Ohio 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILES AND BURS, Rotary 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
Heller Tool Co., Newcomerstown, io 

Pratt & Whitney inc. West Hartford, 


Conn. 
Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 


FILING MACHINES, Dies, Etc. 

DoAll Co., 254 N. Laurel es Des Plaines, Ill. 
Oliver Instrment Co., 1410 ‘E. Maumee Ss. 
Adrian, Mich. 


FILTERS, Coolant and Oil 
a Drill Co., 814 Chestnut St., 


Commercial Filters Corp., Lebanon, Indiana 
Cuno Engineering Corp., Meriden, Conn. 
Industrial Filtration Co. (Delpark Corp.), 15 
Industrial Ave., Lebanon, Ind. 
Marvel Engineering Co., 7227 N. Hamlin Ave., ‘ 
Chicago 45, 


Rockford, 


FILTERS, Fire-resistant Fluids 
Marvel Engineering Co., 7227 N. Hamlin Ave., oe 
Chicago 45, Ill. 


FILTERS, Hydraulic Oils 
Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 


FILTERS, Water 
Marvel Engineering Co., 7227 N. Hamlin Ave., 
Chicago 45, Ill. 


(Continued on page 320) 
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: Write for Counterbore Cat. No. 51 eC 
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Pave 


NOW! Now! 

jet engine | | jet engine 

discs discs 

machined machined 

both sides both sides 
simultaneously! simultaneously! 


WICKES, pioneers of the center drive principle, 
announce a center drive profiling lathe specifically 
designed to machine both sides of jet engine discs at 
the same time e Due to equalized pressure of tools 
on each side of disc, flatness, parallelism and 
concentricity are obtained that were never before 
possible e Single chucking eliminates stack up of 

tolerances Controlled by 360° tracer 
e Constant cutting feet per minute and constant 
feed per revolution produce a highly superior finish 


e Stainless steel or titanium are readily machined FOR MORE DETAILED INFORMATION ON THIS 
MACHINE WRITE US TODAY. 
in this set-up. 


WICKES MACHINE TOOL DIVISION © Tne wickes corPoRATION © SAGINAW, MICHIGAN 


OVER 100 YEARS’ EXPERIENCE IN SOLVING PRODUCTION PROBLEMS 


For more informetion fill in poge number on Inquiry Card, on page 261 MACHINERY, July, 1956—319 
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Product Directory 


FINISHES FOR MACHINE AND METAL 
PARTS 


Lowe Bros. Co., Dayton, Ohio. 


FLEXIBLE COUPLINGS 
See Couplings, Flexible 


FORGINGS, Machines (Upsetting) 


Ajax Mfg. Co., Euclid, Cleveland vr. Ohio. 

American Schiess 1232 Penn Ave., 
Pittsburgh 22, 

Baldwin-Lima- Hamilton Corp., Eddystone Div., 
Philadelphia 42, 

Hill Acme Co., Zor Ww. 65th St., Cleveland 2, 
Ohio. 


FORGINGS, Drop 


Bethlehem Steel Co., Bethlehem, re. 
Mueller Brass Co, Port Huron 35, Mich. 
Williams, J. H. & ‘Co., 400 Vulcan tis Buffalo 


FORGINGS, Hollow Bored 


Bethlehem Steel Co., Bethlehem, Pa. 
National ree & Ordnance Co., Irvine, Warren 
County, 


FORGINGS, Iron and Steel 


Bethlehem Steel Co., Bethlehem, Pa. 
National Forge & Ordnance Co., Irvine, Warren 
County, Pa 


you who use small, fine pite 


duction without so 
r accuracy withou 


your gear pro 
prove Your 


WANT FACT?. 


Write for Bulletin No. 5419. ts 
Address The Hamilton Tool Company, 
834 South Ninth Street, 


Hamilton, Ohio. 


of your pro 


ar 

recision 
ecuracy, oF im 

crifi 

+ sacrifice of gear 


The Hamilton Precision Gear Hobber, 
the hobber with a “reserve of 4 fin 
accuracy,” regularly holds work } » 
spindle and hob spindle runout : 
to less thon .0002”", workspindle 
and tailstock spindle alignment to “ 
less than .0002", and this workmanship 
is maintained throughout the machine. 


of the gear blank) 
duct, through in- 


of gear production. 


can increase 


ar a 
ge production. 
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FORGINGS, Upset 

Beihlehem Steel Co., Bethlehem 
Mueller Brass Co., Port Huron 35, M 
H., ‘Co., 400 Vulcan tic 


FORMING AND BENDING MACHINES 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Bath, ie Co., Aurora & Solon Road, Solon, 


Bethlehem Co., Bethlehem, P: 

Chambersburg E Co., Chanhersbura, Pa. 

Cincinnati Milling Mch. Co., Oakley, incin- 
nati 9, Ohio. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Punch & Shear Works Go. 3917 St. 
Clair Ave., N.E., Cleveland, Ohi 

Consolidated’ Mch. Tool Rochester, N 

Dreis & Krump oe Co., 7416 Loomis Blvd., 
Chicago 36 

Erie Foundry ‘erie 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio. 

Ferracute Machine Co,, Bridgeton, N. J. 

— Corp., 501 S. Wolf Rd., Des Plaines, 


hg re Mfg. Co., Mount Gilead, Ohio. 

Lake Ese fra. Corp., 470 Woodward Ave., 
Buffalo, N. 

Niagara Mch. & Teel Works, 683 Northland 
Ave., Buffalo, N. Y 

Verson’ Alisteel ‘Press Co. 93rd St. & S. Ken- 
wood Ave. 

Yoder Co., 5500 Bhecree: Cleveland, Ohio. 


FORMING AND STAMPING MACHINES 


Baird fachine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Dreis & Krump, Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, 

Welder Co., Overland Ave., 
arren, 


io 
Federal Press Co., Ind. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 
NY, Corp., 470 Woodward’ Ave., 
uffalo 
Niagara Ach. Tool Works, 683 Northland 
Ave., 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. 

Verson Alisteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, Mi 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence 

orp., 42nd St: ow York. 

Latrobe, 

National Broach’ & Men. = 5600 St. Jean 
Ave., Detroit 2, Mich 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, ‘Mich. 


FRAMES, Machinery Welded 

Federal oa & Welder Co., Overland Ave., 
Warren 

Vemon Pres 93rd St., & S$. Ken- 
wood Ave., Chicago, ut. 


FURNACES, Heat-Treating 

Ajax Electric Company. Philadel nig. Pa. 
General Electric Co henectady Vs 
Holcroft and Co., 6545 Epworth ‘pind’ Detroit 


10, Mich. 


FURNITURE, Shop 


Standard Pressed Steel Co., Jenkintown, Pa. 


GAGE BLOCKS 

Brown & Sharpe Mfg. Co., Providence, R. I. 
DoAll Co. 254° N. Laurel Ave., s Plaines, Ill. 
Pratt ‘Whitney Co., Inc.,’ West Hartford, 


Con 
Scherr. “George 200 Lafayette St., 
New York 12, N 
GAGES, Air 
Cosa Corp., 405 ere am, New York 17. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 


Federal Products Corp., P. 0. “Box 1027, Provi- 
dence, R. |}. 
Pratt & Whitney Co., Inc., West Hartford, 
onn. 
= Corp., 721 Springfield St., Dayton 1, 


| 
| 
who use small gears: (to 6 
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wi 
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Product Directory 


GAGES, Comparator 


Ames, B. C., Co., Waltham 54, 

Comtor Co., "47 Farwell St., Waltham ‘54, Mass. 

Cosa Corp., 405 Lexi ton Ave., New York 17. 
DoAll Co., 254 Laurel Ave., Des Plaines, tll. 

— Products Corp., P.O. Box 1027, Provi- 

nce, 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

— & Whitney Co., Inc., West Hartford, 

“George Co., 200 Lafayette St., 
New York 12, N 

Sheffield Corp., Di Springfield St., Dayton 1, 


Ohio 
Standard Gage Co., Inc., Poughkeepsie, N. Y. 


GAGES, Depth 
Ames, B. C., Co. {pio Waltham 54, Mass. 
Brown & Sharpe Mfg. Co., Providence, te 


DoAll Co., 254 Laurel Ave., Des Plaines, Hil. 
Federal Products Corp., P. 0. Box 1927, Provi- 


ince, R. |. 
Scherr, George Se. Inc., 200 Lafayette St., 
New York 1 
— Corp., Springfield St., Dayton 


Standard le Co., Inc., Poughkeepsie, N. Y. 
Starrett, Wet. ‘Athol Mass. 


me Waltham 54, Mass. 
fg. Co., Providence, A 
DoAll Co., 254 L Laurel Ave., Des Plaines, Ti. 
— Products Corp., P.O. Box 1027, Provi- 
lence, R. 
oe George Co., Inc., 200 Lafayette St., 


w York | 
Sheffield Corp., ‘721 eee St., Dayton 1, 


Gage Poughkeepsie, N. Y. 
Starrett, The L. 


GAGES, Electric 


Cleveland Instrument Co., 735 Carnegie Ave., 
Cleveland 15, Ohio 

Cosa Corp., 405 Lexington Ave., New York 17, 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P.O. Box 1027, Provi- 


lence, R. I. 

— & Whitney Co., Inc., West Hartford, 
onn. 

— Corp., 721 Springfield St., Dayton 1, 
io. 


GAGES, Height 


Ames, . C., Co., Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

DoAll Co., 254. Laurel Ave., Des Plaines, Ill. 

ag George, Co., Inc., 200 Lafayette St., 
ew 

Sheffield Corp., ‘721 Springfield St., Dayton 1, 


Ohio 
Starrett, The L. S., Co., Athol, Mass. 


GAGES, Plug, Ring and Snap 
Cot -Welles Corp., 112 Dearborn Ave., Beloit, 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Carboloy 9 General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit $2, Mich. 
DoAll Co., 254 Laurel Ave., Des Plaines, tl. 
= Products Corp., P.O. Box 1027, Provi- 


qcantald Tap & Die Corp., Greenfield, Mass. 
Haynes aonnee Div., Union ‘Carbide & Carbon 
Corp., 30 42nd St., New York. 
Latrobe, Pa. 
Metal Carbides Corp., Youngstown, Pa. 
Whitney Co., Inc., West Hartford, 


Scherr, ‘Gearse, Se Co., Inc., 200 Lafayette St., 
‘Shes Corp., ai Springfield St., Dayton 1, 


Standard Gooe Co., Inc., N. Y. 
Starrett, The L. S., Co., Athol, Mass. 
Winter ‘Bros. Co., ‘Rochester, Mich. 


GAGES, Surface 


Ames, B. C., Co., Waltham 54, Mass. 

Brown & Sharpe ‘Mfg. Co., Providence, R, 

Die-Tool & Mch. Co., 955 
ve., Ohio. 

DoAM'C 254 Laurel Ave., Des Plaines, III. 

Sheffield Corp., 721 Springfield St., Dayton 1, 


Ohio. 
Starrett, The L. S., Co., Athol, Mass. 


For more information fill in page number on Inquiry Card, on page 261 


GAGES, Taper 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Pratt & Whitney Inc., West Hartford, 


Conn. 
Sheffield Corp., 721 Springfield St., Dayton 1, 
io. 
Starrett, The L. S., Co., Athol, Mass. 


a ey Corp., 721 Springfield St., Dayton 1, 
Winter Bros. Co., Rochester, Mich. 


GASKETS 


Crane Packing Co., 1800 Cuyler Ave., Chicago. 
Garlock Packing Co., Palmyra, N. ¥. 


GEAR BLANKS, Non-Metallic 


GAGES, Thread General Electric Co., Schenectady 5, N. Y. 


a Welles Corp., 112 Dearborn Ave., Beloit, 


Doalt Co., 254 Laurel Ave., Des Plaines, Ill. 
Federal Products Corp., P.O. Box 1027, Provi- 


GEAR BURNISHING MACHINES 


dence Fellows Gear Shaper Co., 78 River St., Spring- 
Greenfield & Die Corp., Greenfield, field, Vt. 
te. Whitney Co., Inc., West Hartford (Continued on page 322) 


HAMILTON | 0 


SUPER SENSITIVE 
VARIABLE SPEED *SMALL HOLE 


PRECISION 
edrilling machine 


»! SINGLE OR 
— MULTIPLE SPINDLES 


to drill holes (.004” to 5/16”) in 


all drillable materials, to the most 


exacting specifications and on the most 


relentless production schedules. 


Get prices and specifications without obligation. 


Address The Hamilton Tool Company 
834 South Ninth Street 


Hamilton, Ohio 


Hami/fon yea! 
uSE WITH CONFIDENCE 
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Product Directory 


Coane Works, 1000 University Ave., Roches- 
Sheffield Corp:, 721 Springfield St., Dayton 1, 


GEAR CHAMFERING, ROUNDING AND 
BURRING MACHINES 

American Schiess Corp. 

orp., 1232 Penn Ave., 
ilgram ar & Mch. Works, 1217- i 
Garden St., Philadelphia, Pa. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Cross Co., 3250 Bellevue Ave., Detroit 7 Mich. 

Modern Industrial Engrg. Co., 14230 Birwood 
Detroit 4, Mich. : 

iy Corp., 721 Springfield St., Dayton 1, 

10, 


GEAR CHECKING INSTRUMENTS AND 
EQUIPMENT 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

Eastman Kodak Co., Rochester, N. Y. - 


Fellows Gear Shaper Co., 7 i ing- 
ao te p 8 River St., Spring 


Gomes Works, 1000 University Ave., Roches- 


ter 3, N. Y. 
Michigan Tool Co., 7171 E. McNichols Rd., 

ational Broac ch. Co., 5600 St. 
cherr, George, Co., Inc., = 

New Yorke {2, Ve 
Starrett, The L. S., Co., Athol, Mass. 


GEAR CUTTING MACHINES, Bevel 


Gears (Generators) 

Bilgram Gear & Mch. Works, 1217-35 Spring 
arden St., Philadelphia, Pa. 

ag 1000 University Ave., Roches- 
3, 

Scherr, George, Co., Inc., 200 Lafayett ae 
New York 12, 


GEAR CUTTING MACHINES 
Bevel Gears, Spiral 
Gleason sae 1000 University Ave., Roches- 


ter 3, N. Y. 
Scherr, George 200 Lafayette St., 


New York 12. N. 


Walker Does - 


Three WALKER electro-magnetic chucks mounted on milling 


machine, making possible profile milling three propeller blades 


in one operation. 


WALKER engineers and makes chucks for unusual applications 
as well as standard holding devices for irons and steels, non- 
ferrous metals and non-metallic materials. 


Whatever your holding problem the originators of the 
magnetic chuck will solve it for you. 


o. Ss. WALKER co.inc. 


ORCESTER 6, MASSACHUSETTS 


IN CANADA—UPTON BRADEEN & JAMES, LTD. 
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GEAR CUTTING MACHINES, Spur and 


Bevel Gears (Rotary Cutter) 


Scherr, George, Co., Inc., 200 Lafayette St., 
Waltham Machine Works, Newton St., Wal- 

tham, Mass, 


GEAR CUTTING MACHINES, Spur and 


Helical Gears (Hobbing) 
American Schiess Corp., 1232 Penn Ave., 


Pittsburgh 22, Pa. 
Barber-Coiman Co., Rock and Montague, Rock- 


ord, Ill. 
hae Tool Co., 834 S. 9th St., Hamilton, 


Lees-Bradner Co., Cleveland, Ohio. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Triplex Machine Tool Corp., 75 West St., New 
York 6, Ne 


GEAR CUTTING MACHINES, Spur ond 


Helical Gears (Shaper or Planer Type) 
Farrell-Birmingham Co., Inc., 25 Main St., An- 
sonia, Conn. 
Fellows ee Shaper Co., 78 River St., Spring- 


field, Vt. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

Triplex Machine Too! Corp., 75 West St., New 
York 6, N. Y. 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 


am Co., Rock and Montague, Rock- 
ord, Ill. 

Cone-Drive Gear Div., Michigan Tool Co., 7171 
E. McNichols Rd., Detroit 12, Mich. | 
Fellows Gear Shaper Co., 78 River St., Spring- 
field Vt. (Straight and Hourglass Types). 

Lees-Bradner Co., Cleveland, Ohio, 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Scherr, George, Co., Inc., 200 Lafayete St., 
New York 12, N. Y. 


GEAR FINISHING MACHINES 


Shaper Co., 78 River St., Spring- 

ield, Vt. 

1000 University Ave., Roches- 
ter 3, N. Y. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR GRINDING MACHINES 
Cosa gorp., 405 Lexington Ave., New York 17, 


N. Y. 

Gear Grinding Machine Co., 3901 Christopher 
St., Detroit 11, Mich. 

1000 University Ave., Roches- 
ter 3, N. Y. 

Lees-Bradner Co., Cleveland, Ohio. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Van Norman Co., Springfield, Mass. 


GEAR HARDENING MACHINES 
Gleason ag 1000 University Ave., Roches- 
ter 3, N. Y. 


GEAR LAPPING MACHINES 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. i 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR MOTORS 
See Speed Reducers 


GEAR SHAVING MACHINES 
Fellows ee Shaper Co., 78 River St., Spring- 


ield, Vt. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jear 
Ave., Detroit 2, Mich. 


Contniued on page 324) 


AJAX wipe aviustment FORGING ROLLS 
PRE-ROLL YOUR FORGING BLANKS 


FOR METAL SAVING * LONGER DIE LIFE * BETTER FIBRE FLOW 


AJAX ROLLS are built in seven sizes to pre-roll forging blanks ranging 
from Connecting Rod blanks to the largest Airplane Propellers. Illustra- 
tions show Automobile Connecting Rod blank formed (above) and press- 
forged (below) on AJAX HIGH SPEED FORGING PRESS. 


WRITE FOR BULLETIN 91-B 


on. 


MANUFACTURING COMPANY 


THE EUCLID BRANCH P.O. CLEVELAND 17, OHIO 
110 S. DEARBORN ST., CHICAGO 3, ILLINOIS 


W. P. WOOLDRIDGE CO. + BURLINGAME, CAL. + LOS ANGELES 22, CAL. 


For more information fill in page number on Inquiry Card, on page 261 M ACHINERY, July, 1956—323 
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SOUTH 
BEND. 


LATHE 


Duplex Turret 


h t 
Handlever Collet Attachmen' Tool Holder 


Adjustable Collet 
Bushing Chuck 


Steel and Brass Collets 


Telescoping Jaw Follower 


Dial indicator Carriage Stop 
Rest and Center Rest 


Micrometer Carriage Stop | Handwheel Collet Attachment 


External 


10 in 1 Tool Thread 
Hol Grinder 


der Indicator 


Write for Catalog 5600 


SOUTH BEND LATHE 


Product Directory 


GEAR TESTING MACHINERY 
Baldwin-Lima-Hamilton Corp., Eddystone Div., 


Philadelphia 42, Pa. 
Brown & ok e Mfg. Co., Providence, R. |. 
Rochester 


Eastman Kodak Co. 

Farrel- Inc., 25 Main St., An- 
sonia 

Fotows St Gear Shaper Co., 78 River St., Spring- 
ie 

Gleason Works, 1000 University Ave., Roches- 


ter 

Lees-Bradner Co. Cloystond Ohi 

Michigan Tool €o., 7 E. MeNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Scherr, George Ce. ine. 200 Lafayette St., 

New York 12, N 


GEARS, Cut 
Automotive Gear Works, Inc., Richmond, Ind. 
Co., 156 Wason Ave., 
ringfie ass. 
Bil ram. Gear & Mch, Works, 1217-35 Spring 
, Philadelphia, Pa. 
Bosen Gear Works, 3200 Main St., North 
Quincy, Mass. 
Brad Foote Gear Wks., 1309 So. Cicero Ave., 
Chicago 50, Ill. 
Cm Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 
Cleveland Worm & Gear Co., °3249 E. 80th St., 
Cleveland, Ohio. 
Cone-Drive Gears Div., Michigan Tool Co., 7200 
E. McNichols Rd., Detroit, Mich. 
Gear Corp., 920 N. Belden Ave., 
racu: 
Fairfield Mita. Co., 2309 S. Earl Ave., Lafay- 


ette, 

Farrel- “airmingham Co., Inc., 25 Main St., An- 
sonia 

Gear Specialties Inc., 2635 W. Medill Ave., 
Chicago 47, 

Greaves. Machine Tool Co., 2009 Eastern 
Avenue, Cincinnati, Ohio. 

Hartford Special ay Co., 287 Homestead 
ve., Hartford, Con 

Scott Co., Hamilton, Cleve- 
an 

Illinois Gear & Mch. if 2120 No. Natchez 
Ave., Chicago 35 

Lees-Bradner Co., Sa Ohio. 

Michigan Tool €o., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Gear Mfg. Co., 1470 Chestnut 

Ave., Hillside, N. J 

Philadelphia Gory | Works, Erie Ave., and G St., 

Stahl Gear & ‘Mch, Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio. 


Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, ! ul. 


GEARS, Rawhide and Non-Metallic 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Cincinnati Gear Co., and Marie- 
mont Ave., Cincinnati, 

Diefendorf Gear Corp., 920 'N. Belden Ave., 
Syracuse, N. Y. 

Gear Specialties wad 2635 W. Medill Ave., 

Greaves 


Chicago 47 
2009 Eastern 
Avenue, Cincinnati, Ohio. 


Machine Tool Co., 

Hartford Special Mehry. Co., 287 Homestead 
Ave., Hartford, Con 

Horsburgh & Scott 5114 Hamilton, Cleve- 
land, Ohio 

Philadelphia Gear Works, Erie Ave., and G St., 
Pa. 

Stah! Gear & Mch. ta 3901 Hamilton Ave., 
Cleveland 14, Ohi 


GEARS, Stamped 


Winzeler Mfg. & Tool Co., 


1712 W. Arcade PIl., 
Chicago 12, 


GENERATORS, Electric 
General Electric Co., Schenectady 5, 
Lincoln Electric (Arc), 22801 St. ‘Clair = 


Cleveland, 
Reliance Electric. & Co., 1074 Ivanhoe 


Rd., Cleveland 10 


GRADUATING MACHINES 
Gorton, Geo., Mch. Co., 1110 W. 13th St., 


Racine, Wis. 
Greaves Machine Tool Co., 2009 Eastern 


Avenue, Cincinnati, Ohio. 


GREASE 
Cites spuvice Oil Co., 70 Pine St., New York, 


easialatian F., & Co., 303 W. Lehigh Ave., 
‘Pa. 

Lubriplate Div. Fiske Bros. Co., 129 
Lockwood New 

Shell Oil Co., Ww. St., York, N. Y. 

ee Refining Co., 600 5th Ave., New York, 


Standard — Co. (Indiana), 910 S. Michigan, 


Chicag 
Sun Oil CS. 1608 Walnut 
New York, N. 


Texas Co., 135 E. 42nd St., 


GRINDERS, Carbide Tool 
See Grinding Machines, Carbide Tool 


GRINDERS, Die and Mold 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Rivett & Grinder, ine.” Brighton, ‘Boston 


35, Mas 
Standard “Eiectrical Tool Co., 2488-90 River 
, Cincinnati, Ohio. 


GRINDERS, Oilstone, for Woodworking 
Tools 
Mummert-Dixon Co., Hanover, Pa. 


GRINDERS, Pneumatic 

Chicago Pneumatic Tool 
ool Co., 6 E. 

Ingersoll Rand Philli 


Madison-Kipp C Orp., Ma 
Thor Power Tool Co., Aurora, illinois. 


GRINDERS, Portable Electric and Toolpost 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 
Bend Lathe Inc., 425 E. Madison 


South Bend, 

standord Electrical Tool Co., 2488-90 River 
Cincinnati, Ohio 

Thee “Power Tool Co., Aurora, Illinois. 


GRINDING FIXTURES 


Geometric Tool Co. (Die Chaser), Westville 
Station, New Haven 15, Conn. 


GRINDING MACHINES, Abrasive Belt 

Delta teed Tool Div., Rockwell Mfg. Co., 
Pittsbur, Pa. 

Ex-Cell- 1200 Oakman Blvd., Detroit 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Mattison Mch. Works, Rogkford, Ill. 

as wy Electrical Tool Co., 2488-90 River 
, Cincinnati, Ohio. 

walls td Corp., 333 Nassau Ave., Brooklyn 


GRINDING MACHINES, Bench 
Atlas Press Co., Kalamazoo, Mich. 
Delta Power jfoo! Div., Rockwell Mfg. Co., 
Pittsburgh, 
Gorton, George, “Mch. Co., 1110 W. 13th St., 
Racine, 
Hardinge | Bren. Inc., 1418 College Ave., El- 
Rivett Lathe & Grinder, Inc., Brighton, Boston 
, Mass. 
Ryerson, Jos. & Son, Inc., 2558 W. 16th 
St., Chicago tl. 
Standard Electrical Tool Co., 2488-90 River 
d., Cincinnati, Ohio. 
Grinding ‘Wheel Co., Tiffin, Ohio 
u 


tke Machine Tool Biv., Brotherton Rd. 
17, Cincinnati 27, Ohio, 


GRINDING MACHINES, Broach 
Colonial Broach & Machine Key P.O. Box 37, 
Harper Sta., Detroit 13, 
Lapointe Mch. Tool Co., 34 St., Hudson, 
ass. 


GRINDING MACHINES, Camshaft 


Landis Tool Co., Waynesboro, Pa 
—— Co., New Bond St., 
ass. 


(Continued on page 326) 


Worcester 6, 


For more information fill in page number on Inquiry Card, on page 261 
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Inclinable Presses 


ckle Joint Embossing 


THE MINSTER MACHINE co IPANY 


bed . less die repair, less scrap, less down time 
mean less die repair, les ne 
Back ght Side Point ed Base Single pint 
tons through 200 tons 50 tons through 500 tons 32 tons through 200 tons 
Side Single Point Pi Piece-Maker Automatic Presses Presses” 
Minster Press Lines not shown above; 
Rie Two Point Gap Presses inclinable or Fixed Base, 22 tons through 75 | Ss ee 
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Product Directory 


GRINDING MACHINES, Carbide Tool 

American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass, 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

ro Gores 405 Lexington Ave., New York 17, 


Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mic 
“721 Springfield St., Dayton 1, 


Standard Electrical Co., 2488-90 River 
Rd., Cincinnati 

Triplex Tool 75 West St., New 
ork 6, 


GRINDING MACHINES, Centerless 
Cincinnati Grinders, ve Cincinnati, Ohio. 
Heald —— Co., 10 ‘New Bond St., Worces- 
andis Tool Co., Waynes! 
Triplex Machine Tool Corp., 489 West St., New 
York 6, N._Y. 
Van Norman Co., Springfield, Mass. 


GRINDING MACHINES, Chucking 
Baird Machine CO 1700 Stratford Ave., 


Stratford, 
Bryant Grinder Co., 257 Clinton St., 


Springfield 
Bullard Co. Souder St., Bridgeport, Conn. 
Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Crankshaft 


Landis Tool Co., Waynesboro, Pa. 
Norton Co., 1 "New Bond St., Worcester 6, 
Mass. 


PRECISION MOTOR-DRIVEN 
SPINDLES OR 
WORKHEADS 


RUGGED 
CONSTRUCTION 


PRECISION BELT-DRIVEN 
SPINDLES OR 
WORKHEADS 


Plus” 


PRECISE ENGINEERING 


or STANDARD 


MA CHINE TOOL 
PERFECTION! 


In nearly 500 American and 
foreign plants; STANDARD 
spindles are doing a top produc- 
tion job as modernizing appli- 
cations on old machines, and in 
special adaptation for custom 
jobs. 


GOT A TOUGH PROBLEM? 


Our custom engineering depart- 
ment has or will get the answer 
for you. Tell us about it today 
—you'll get RESULTS that 
mean LOWER COST— 
GREATER PRODUCTION! 


Write for free literature today. 


the STANDARD electrical tool co. 


PRECISION SPINDLES AND MACHINE TOOK 


Since 1912 


2500 RIVER ROAD @ CINCINNATI 4, e OHIO 
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GRINDING MACHINES, Cylindrical 


Arter Grinding ach. Co., 15 Sagamore Rd., 
Worcester 5, 

Brown & Sharpe Providence, R. 1. 

Cincinnati Grinders, Inc., Cincinnati, Ohio. 

Cosa Corp., 405 Lexington Ave., New York 17, 


N. 
Frauenthal Div., Kaydon Eng. Corp., Muskegon, 


ich. 
Landis Tool Co., Inc., Waynesboro, Pa. 
Norton Co., 1’ New Bond St., Worcester 6, 


Mass. 
Rigett & Grinder Inc., Brighton, Boston 
sheffield Corp. 721 Springfield St., Dayton 1, 


Ohi 
Van ‘Norman Co., 2640 Main St., Springfield 
7, Mass. 


GRINDING MACHINES, Die Chaser 


Eastern Mch. Screw Corp., New Haven, Conn. 
Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Disc 
Corp., 112 Dearborn Ave., Beloit, 


Gace Machine Co., 414 E. Gardner St., 
Beloit, Wis. 

Mattison Machine Works, Rockford, Ill. 

Standard Electrical Tool €o., 2488-90 River 
Rd., Cincinnati, Ohio. 


GRINDING MACHINES, Drill 


American eg ce. 1232 Penn Ave., 
Pittsburgh 22, 

Delta Power Foch Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

& ‘Livingston Co. 306 Straight Ave., 
S. W., Grand Rapids 4 

Oliver Instrument Co., Maumee St., 
Adrian, Mich. 


GRINDING MACHINES, Face 
Baird Machine Co., 1700 Stratford Ave., Strat- 


ford, Conn. 
Besly-Welles Corp., 112 Dearborn Ave., Beloit, 
is. 
One FP. 405 Lexington Ave., New York 17, 


Hamilton Div. Lodge & Shipley Co., 
Hamilton 1, 

Mattison Works, Rockford, 

Oliver Instrument Co., 1410 E. Maumee = 
Adrian, Mich. 

Orban Kurt & Co., Inc., 205 E. 42nd St., New 
York 17, N. Y. 


GRINDING MACHINES, Flexible Shaft 
See Flexible Shaft Equipment 


GRINDING MACHINES, Gap 


Cincinnati Grinders, Inc., Cincinnati, Ohio. 
Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Gear Tooth 
See Gear Grinding Machines 


GRINDING MACHINES For Sharpening 


Cutters, Reamers, Hobbs, Etc. 


Barber-Colman Co., Rock and Montague, Rock- 
ord, Ill. 

Brown & Sharpe Providence, R. I. 

Cincinnati Benin Co., Cincinnati, Ohio. 

Cosa 405 Ave. New York 17, 


N.Y 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Shaper Co., 78 River St., Spring- 
ield 

Livingston Co., 336 Straight Ave., 
S. W., Grand Rapids 4, Mich 

¥ 1000 University Ave., Roches- 
er 

Gorton, RG Mch. Co., 1110 W. 13th St., 
Racine, Wis 

In rome ‘Milling Mch. Co., 2442 Douglas St, 
ockford, Ill. 

Landis Tool Co. 

LeBlond, R. K., Mch. Tool Co.” Madison and 
Edwards Rds., Cincinnati 18, Ohio. 


Norton Co., New Bond St., Worcester 6, 
ass. 

Oliver Instrument Co., 1410 E. Maumee St., 
drian, Mich. 


Pratt > Whitney Co., Inc., West Hartford, 


Con 

Stendard Electrical Tool Co., 2488-90 River 
d., Cincinnati, Ohio. 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio. 


GRINDING MACHINES, For Sharpening 
Turning and Planing Tools 

American scien Corp., 1232 Penn Ave., Pitts- 
burgh 22, 

Delta Power ‘Tool Div., Rockwell Mfg. Co., 
Pittsburgh, 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

(Contniued on page 328) 
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Arctic Cargo Carrier Depends On 


CYLINDERS 


Saves 40% Space! 
/ No Tie Rods For Greater Strength 


Differential axle loading through T-J Spacemaker Air 
4)/ j & Cylinders forms a controlled walking beam in this Tera- 
elo ¥ cruiser, designed and produced for the Army Ordnance 


orpineicsnhegins Corps by the Four Wheel Drive Co., Clintonville, Wis. 
/ 


SPACE ;. 2 Weight of cylinders was important factor in choosing T-J 

SAVED j Spacemakers, which reduce weight while providing same 

displacement and extra high safety factor. Fast delivery and 
adjacent equipment without sacrificing strength space-saving features also favored T-J. Exclusive with T-J are 
new Super Cushion Flexible Seals for Air (to 200 P.S.I.)... 

and New Self-Aligning Master Cushion for Oil (to 750 

P.S.1.). Hard chrome plated bodies and piston rods are 

standard, at no extra cost. Wide range of styles, capacities 

... 64,000 combinations off the shelf! Write for bulletin 


ALL MODELS... | MEETS WITH SM-155-3. The Tomkins-Johnson Co., Jackson, Mich. 


OFF SHELFR ALL JIC 


RECOMMENDATIONS 


DELIVERY TOMKINS-JOHNSON 


(TJ) RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 


For more information fill in page number on Inquiry Card, on page 261 M ACHINERY, July, 1956—327 
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Product Directory 


Corp. 1200 Oakman Bivd., Detroit 
Oliver gig Co., 1410 E. Maumee St., 
Adrian, M 
‘Lathe Inc., 425 E. Madison 
South Bend, Ind. 
standard Electrical Tool Co., 2488-90 River 
Cincinnati, Ohio. 
Walker, 3. Co., Inc., Worcester, Mass. 
Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


GRINDING MACHINES, Internal 


American Schioes, Comm, 1232 Penn Ave., 
Pittsburgh 22, 

Arter Grinding ‘Meh. Co., 15 Sagamore Rd., 
Worcester 5, Mass. 

Bryant Chucking Grinder Co., 257 Clinton St., 
Springfield, 

Cone aa 405 Lexington Ave., New York 17, 


Ex Corp., 1200 Oakman Blvd., Detroit 
‘Div.. Kaydon Eng. Corp., Muskegon, 
Mich. 


Heald i» od Co., 10 New Bond St., Worces- 
ter 6, 
Rivett lathe * Grinder Inc., Brighton, Boston 


ass. 
Standara tlectrical Tool Co., 2448-90 River 
Rd., Cincinnati, Ohio. 
Wicaco Corp., Wayne Junction, Phila- 
delphia, 


GRINDING MACHINES, Jig 


Moore Special Tool Co. Inc., 724 Union Ave., 

Conn. 

ae Whitney Co., Inc., West Hartford, 
Conn. 


GRINDING MACHINES, Knife and Shear 


Blade 


Hamilton Div. of the Lodge & Shipley Co., 
Hamilton 1, Ohio 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 
Mattison Machine Works, Rockford, Ill. 
Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio. 


High Precision Production Here 


Using diamond wheel 
to grind O.D. of a —- 
carbide 1/16” diameter 
end mill —dead center 
work head used. 


Twelve of a battery of twenty-four 
Arter Model 103 cylindrical grinders 
in the highly modern plant of 
The Atrax Company, Newington, 
Conn. This nationally known pro- 
gressive company produces precision 
ground carbide tools — end mills, 


reamers, drills, grinding tools, burs, 
bur mills, boring tools and boring 
bits. Atrax also has some of these 
versatile Arters set up for internal 
grinding. Whether you have external 
cylindrical or internal grinding, it 
will pay you to look into this grinder. 


ARTER GRINDING MACHINE COMPANY 


WORCESTER 5S, 


MASSACHUSETTS 


Jigmatic Automatic Tape Controlled Positioning Table ® Rotary Surface Grinders 
Flat Circular Cutter Grinders @ Internal Grinders ® Cylindrical Grinders © Carbide Tool Grinders 


AGENTS IN INDUSTRIAL CENTERS OF UNITED 
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STATES AND CANADA 


GRINDING MACHINES, Piston Ring 
Besly-Welles Corp., 112 Dearborn Ave., Beloit, 


Wis. 

Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio, 


GRINDING MACHINES, Profile 


American 1232 Penn Ave., 
Pittsburgh 22 
Baird Mac Nag 1700 Stratford Ave., Strat- 


ford, Con 
Cosa Serpe 405 Lexington Ave., New York 17, 
Ex-Cell'0 Corp., 1200 Oakman Bivd., Detroit 
, Mich. 
— Corp., 721 Springfield St. Dayton 1, 
io. 


GRINDING MACHINES, Ring Wheel Ball 


Race, Etc. 


Landis Tool Co., Waynesboro, Pa. 
Van Norman Co., Springfield, Mass. 


GRINDING MACHINES, Radial 


Consolidated Mch. Tool Corp., Rochester, N. ). 
Frauenthal Div., Kaydon Eng. ‘Corp., Muskegon, 


ich. 
Homiiton Div. of the Lodge & Shipley Co., 
Hamilton 1, io. 
Sundstrand Mch. Tool Co., 2531 11th St., 
Rockford, III 


GRINDING MACHINES, Radius, Link 


Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis. 
Mattison Machine Works, Rockford, Ill. 
Electrical Tool Co., 2488-90 River 
, Cincinnati 4, Ohio. 


GRINDING MACHINES, Roll 


Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio. 
Farrel-Birmingham Co., 25 Main St., Ansonia, 


Conn. 
Landis Tool Co., Waynesboro, Pa. 
~~ Co., 1 New Bond St., Worcester 6, 
ass. 


GRINDING MACHINES, Spline Shaft 
Van Norman Co., Springfield, Mass. 


GRINDING MACHINES, Surface 


American Schiess Corp., 1232 Penn Ave., 
Piitsburgh 22, Pa. 

Arter Grinding ‘Mch. al 15 Sagamore Rd., 
Worcester Mass, ry) 

Baird Machine Co., 17 o Stratford Ave., Strat- 
or 

Besly-Welles Corp., 112 Dearborn Ave., Beloit, 


Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Brown & na Mfg. Co., Providence, R. I. 

Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Frauenthal Div., Kaydon Eng. Corp., Muskegon, 


c 
Co., 414 E. Gardner St., 
eloit, Wis. 
Gallmeyer & Livingston Co., Tig Straight Ave., 
Grand Rapids 
Hamilton Div. of a Pace ag & Shipley Co., 
Hamilton 1, Ohi 
Co. "10 New Bond St., Worces- 
er ass. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
nio 
Mattison Machine Works, Rockford, Ill. 
— Co., New Bond St., Worcester 6, 
Reid Bros. Co., Inc., Beverly, Mass. 
iy Corp., 721 Spring ield St., Dayton 1, 


Ohi 
Standard Electrical Tool Co., 2488-90 River 
Cincinnati 4, Ohio 
ag “1500 W. Main 
Springfield, Ohi 
Walker, O. Si Co, “Ine., Worcester, Mass. 


GRINDING MACHINES, Tap 
Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 
Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 
(Continued on page 330) 
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that tough production part has Gage Characteristics, 


try the Van Keuren Precision Lapping Service -- 


The Van Keuren Co. laps optical flats to an accuracy 


of .000001”, gage blocks to .000004”, plug gages to 
000010”. Your job may not be this precise, but it’s a safe 
bet that VK skills can save you money on lapping prob- 
lems involving size, flatness, parallelism or fine surface 
finish. If that tough production part has at least one gage 
characteristic, ask for a quotation from VK. 

We lap flat and cylindrical work in both metals and 
non-metals. Sealing rings and ia for pumps and pres- 


sure devices, precision pins, spacers, pistons, punches, 
carbide pivots, valve parts, instrument components and 
parts for testing inspection equipment, are among the 
customer items handled economically here in our plant. 

If you require lapped or polished surface finishes in the 
order of .5 to 5.0 RMS, or dimensional tolerances from 
.000001” to .0001”, The Van Keuren Co. can probably 
help on the problem. The “rule of thumb,” as suggested 
above, is “at least one gage characteristic.” 


Send for a copy of the new, 258-page Van Keuren Catalog and Handbook No. 36 containing 
valuable technical and engineering information on measuring problems and methods. Address: 


178 WALTHAM STREET, WATERTOWN, MASS. 


Light Wave Equipment . . 
. Wire Type, Taperlock and Trilock Plug Gages . . 
. Thread Measuring Wires... 
. laps and Surface Plates . . 


Optical Flats . . . 
Gage Blocks . . 
Setting Disks. . 
Plug Gages . . 


37th YEAR 


. light Wave Micrometers . . . 
. Master 
Gear Measuring Wires . . . Carbide 
- Precision Lapping Service. 


For more information fill in page number on Inquiry Card, on page 261 
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Product Directory 


GRINDING MACHINES, Thread 


American <i" Corp., 1232 Penn Ave., 
Pittsburgh 22, 

-O S00 Oakman Blvd., Detroit 

Jones & ail Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Landis Machine Co. (Centerless), Waynesboro, 


Pa. 
Shaitiold Corp., 721 Springfield St., Dayton 1, 
10. 


GRINDING MACHINES, Worm 
Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDING WHEELS 
Bakelite Co., Div. of Union une & Carbon 
Corp., 30 ‘E. 42nd St., 20 


N. 

Besly-Welles Corp. (Abrasive Div.), 
Wacker Drive, Chicago 6, 

Blanchard Machine Co., 64 ‘State St., Cam- 


GROOVING TOOLS, Internal 


Spiral Step Tool Co., 
Waldes Kohinoor, ‘ne. Place, 
Long Island City 1 NY 


HAMMERS, Drop 
~~ ° E. W. Co., 1375 Raff Rd., S. W. Canton, 


fe) 
Engrg. Chambersburg, Pa. 
Erie Foundry Co., Erie, 


bridge, Mass. 
Carborundum Co., Buffalo Ave., Niagara Falls, 


GRINDING MACHINES, Universal 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Brown & Sharpe mate. Co., Providence, R. I. 

Cincinnati Grinders, tnc., Cincinnati, Ohio. 

—- Div., Kaydon’ Eng. Corp., Muskegon, 


Cincinnati Milling Products Div., Cincinnati 
Milling Machine Co., Cincinnati, Ohio. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Gardner Machine Co. Surface Grinder), 414 E. 
Gardner St., Beloit, 

Co., 1 New Bond 


HAMMERS, Forging Air 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Erie Foundry Co., Erie, Pa. 


Worcester 6, 


M 
Landis Tool Con Waynesboro 


— Co., New Bond 6, Si Mas: Ab Co. 
ass. imonds Abrasive Co. and Fraley 
Oliver Instrument Co., 1410 E. Maumee St., Bridesburg, Philadelphia, P HAMMERS, Pneumatic 
Adrian, Mich. Sterling Grinding Wheel Ohio Chambersburg Engrg. Co., Pa. 


ew 
Ingersoll-Rand Co., Phillipsburg, N. J. 


HAMMERS, Portable Electric 


Thor Power Tool Co., Aurora, Illinois 


HAMMERS, Power 
Chambersburg Engrg. Co., Chambersburg, Pa. 


HAMMERS, Shaft 


Standard Pressed Steel Co., Jenkintown, Pa. 


HAMMERS, Soft 


Chambersburg, Pa. 
Vulcan St., Buffalo 


HARDENING EQUIPMENT 

General Electric Co., Schenectady, N. Y. 

Gleason We Works, 1006 University Ave., Roches- 
er 

Ohio Ennis Co., 3800 Harvard Ave., 

Cleveland, Ohio. 


HARDENING MACHINES, Flame 


Cincinnati Milling Machine Co., Cincinnati, 


hio 
Gleason Works, 1000 University Ave., Roches- 
te 


Use an individually designed 
“Hole-Hog” Machine Tool for 
such jobs as: 


HARDNESS TESTING INSTRUMENTS 


Scherr, George Co., Bata 200 Lafayette St., 
New York 1 

Shore Instrument & Mio. Co., Van Wyck Ave., 
and Carll St., Jamaica, N. og 

Wilson Mechanical Instrument Co., Inc., 230-D 
Park Ave., New York, N. Y. 


@ Multi-Spindle Boring 


@ Single and Multi-Spindle Honing HEADERS, Cold 


Behr Machinery & Equipment Corp., 1100 
Seminary, Rockford, Ill. 


®@ Straight Line Multi-Drilling 


HOBBING MACHINES 
See Gear Cutting Machines, Spur and 
Helical Gears (Hobbing), and Gear 
Cutting Machines, Worm and Worm 
Wheels. 


®@ Adjustable Spindle Drilling 


®@ Vertical and Way-Type Fixed Center 
Drilling, Boring and Tapping , 


® Special Multiple Operation Machine Tools HOBS 


ee ae Co., Rock and Montague, Rock- 


Brown & Sharpe Mfg. Co. R. |. 

Lees-Bradner Co. leyeland 

Michigan Tool Co., 7 7171 E. MeNichols Rd., 
Detroit 12, Mich. 

National Twist Drill & Tool Co., Rochester, 4 


New Joma Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 


Over 50 years of Machine Tool Engineering experience is 
at your service. Tell us your particular problem. 


Representatives in principal cities. 


400 20TH STREET MOLINE, ILLINOIS H. & Co., 400 St., Buffalo 
: (Continued on page 332) 
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PRODUCTION - EFFICIENCY - SAVINGS 
| 
2 machine for boring, counter- 
boring, facing, chamfering 
and drilling tractor 
MOLf 
103 


P Accurate... 
to Seconds! 


PRATT & WHITNEY 


Precision 
ROTARY TABL 


ES 


Like the timer’s stop watch, Pratt & Whitney Rotary Tables 
are accurate to seconds . . . seconds of arc, that is! And they’re 
built for ruggedness and stamina too. They’ll help you eliminate 
expensive jigs and set-up changes on difficult, precise machining 
jobs year after year. Ideal, too, for reliable inspection and circular 
indexing. 

Featured here is the latest in this advanced line . . . the new 
42” Plain Rotary Tables WITH AUTOMATIC INDEXING. 
Work is automatically positioned to any desired angle by means 
of easily set dogs. Initial and repeat settings are made with the 
same dependably high accuracy. 


Now . . . Pratt & Whitney Rotary Tables can also be furnished 
with indexing control by numerical data. 


WRITE FOR COMPLETE INFORMATION ... ask for illustrated 
circulars fully describing P&W Precision Rotary Tables. 


10” 96” dia. 


PRATT & WHITNEY COMPANY 


INCORPORATED 


12 Charter Oak Boulevard, West Hartford, Connecticut 
Direct Factory Representatives in Principal Cities 


MACHINE TOOLS e GAGES ee CUTTING TOOLS 


4 
Hand: 12” ; Motor. Driven: 
24” to 50”, A 
Moter-Driven: 
90” end 48” dia. : 


Product Directory 


HOISTING AND CONVEYING 
EQUIPMENT 


HOISTS, Air 


ngersoll-Rand Co., Phillipsburg, N. J. 
Thor Power Tool Co., Aurora, 
HOISTS, Chain, Etc. 


Ryerson, Jos. T., & Son, Inc., 2558 W. 1é6t 
Chicago 18, Til. 


HOISTS, Electric 
G St., Philadelphia, Pa. 
HONES 


Sunnen Products Co., 7900 Manchester Ave., 
St. Louis, Mo. (Internal & External) 


Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 


Chicago Tool Co., 6 E, 44th St., 


Philadelphia Gear Works Inc., Erie Ave. and 


HONING MACHINES, External 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Fulmer, C. Allen ‘Co. 1231 First’ National Bank 
Bldg., Cincinnati 2, Ohi 

Micromatic Hone Corp., 8100 Schoolcraft, De- 
troit Mich. 

Sunnen Co., 7900 Manchester Ave., 
St. Louis 17, Mo. 


HONING MACHINES, Internal 


(Cylinder) 
Barnes Drill Co., 814 Chestnut, Rockford, III. 
Barnes, W. F John, Co., 201 S. Water St., 
Rockford, Ill. 


& ‘Allen Co, Shia First National Bank 


troit 4, Mic 

Moline Tool Co., 102 20th St. Moline. i. 

Snyder Tool & & Engrg. Co., 3460 . Lafayette, 
etriot 7, Mich. 

Sunnen Products Co., 7900 Manchester Ave., 
St. Louis 17, Mo. 
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110-Ton Model 


Air clutch standard on models 110-ton, 
models 32-ton, 43-ton, 56-ton, 70-ton, 


@ AIR CLUTCH @ INTERCONNECTED BRAKE @ BOX TYPE RAM * 
AIR COUNTER BALANCE @ DIE LIGHTING @ PNEUMATIC DIE CUSHION 


ON FERRACUTE 


Open-Back Inclinables 


150-ton, 200-ton. Air clutch optional on 
88-ton. Box type ram available on models 
110-ton, 150-ton, 200-ton. Write for complete specification sheets on these high- 
production, low-cost FERRACUTE OPEN-BACK INCLINABLE PRESSES. 


FERRACUTE MACHINE COMPANY 


Manufacturers of Power Presses, Press Brakes and Special Machinery 


BRIDGETON, NEW JERSEY, U.S.A. 


Since 1863 


HONING STONES 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Fulmer, C. Allen Co., 1231 First National Bank 
Bldg., Cincinnati 2, Ohio 
Moline ‘Tool Co., 102 20th St., Moline, Il. 
— Co., 1 New Bond St., Worcester 6, 
ass. 


HONING TOOLS AND FIXTURES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Fulmer, C. Allen "Co., 1231 First’ National Bank 
Bldg., Cincinnati hio 

Micromatic Hone Corp., 8100 Schoolcraft, De- 
troit 4, Mich. 

Sunnen Products Co., 7900 Manchester Ave. 
St. Louis 17, Mo. 


HOSE, Leather, Rubber, Metallic, Etc. 


American Meta! Hose Br. rage Brass Co., 
25 Broadway, New York, 


HYDRAULIC MACHINERY 


Tools and equipment 
Corp., Eddystone Div., 


Philadelphia 42, 
— Drill Co., ‘ela “Chestnut St., Rockford, 


Bethlehem Steel Corp., Bethlehem, P: 
Steel Fdry. & Mch. Co., Birdsboro, 


Bliss E. W., Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio. 

Chambersburg Co., Pa. 

Colonial Broach & Mach ine ied P.O. Box 37, 
Harper Sta., Detroit 13, Mich 

Cross 3250 Bellevue Ave., Detroit 7, Mich. 

Denison Co., 1160 Dublin St., Columbus 


Erie Co. 
Farquhar, A. B., v. Oliver Corp., York, Pa. 
— Corp., 501° . Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 
Lake Erie Kenmore Station, Buf- 


alo, 
Michigan Drill Hea Detroit 34, Mich. 
Modern Ind. ton °14230 Birwood Ave., 
Detroit 4, 
Oil nor Co., 1569 W. Pierce St., Milwaukee, 


Rockford Sen Tool Co., 2500 Kishwaukee St., 

oc 

Snyder Tool & & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Tool Co., 2531 11th St., 
Rockford, Ill. 

Verson Allsteel Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, if. 

Vickers Incorporated, Div. of Sperry Rand 
Corp., — Oakman Bivd., Detroit, Mich. 

Wilson, K. R., Inc., 211 Mill St., Arcade N. Y. 


HYDRAULIC POWER UNITS OR 


TOOL HEADS 
Barnes Drill Co., 814 Chestnut, Rockford 3, III. 
Barnes, W. F. & John Co., 201 S$. Waterford 
St., Rockford, I! 
Ex-Cell -O Corp., 1200 Oakman Blvd., Detroit 


Hannifin Com., 501 S. Wolf Rd., Des Plaines, 


Hartford Special 287 Home- 
stead Ave., Hartford 12, 

Hydraulic Press Mfg. Co., ‘Mount Gilead, 

Michigan Drill Head Co., Detroit 34, Mic 

Oil Co., 1569 W. Pierce St., 


Rivett Lathe & Grinder, Inc., Brighton, Boston 


Vickers ‘Treorporated, Div. of Sperry Rand 
1402 Oakman Bivd., Detroit, 


INDEXING AND SPACING EQUIPMENT 

Amelico, Inc., 2040 Colorado Ave., Santa 
Monica, Calif. 

Axelson Mfo. Co., 6160 S. Boyle Ave., Los 
Angeles 58, 

Brown & Sharpe Providence, R. 1. 

ch. Oakley, Cincin- 
nati 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 

Michigan Drill Head Co.. Detroit 34, Mich. 

Micro-Positioner Corp., 716 Wilshire’ Blvd., 
Santa Monica, Calif. 

Nichols-Morris Corp., 76 Mamaroneck Ave., 
White Plains, N. 

Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
a Machine Tool Co., 2500 Kishwaukee 
> 200 Lafayette St., 


on page 334) 
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They select the correct size 
“Hy-Power”’ Hydraulic Cylinders 


Hannifin supplies ‘‘Hy-Power’’ Hydraulic Cylinders in 7! to 100-ton capacities 
(more in multiple) to exert the force exactly when and where you want it. 


They mount the cylinders in 
Hannifin ‘'C’’- Frames 


The ‘‘Hy-Power” line includes standard ''C’’-frames in a wide variety of sizes 
and types for portable or stationary use. Or, if your requirements are special, 
Hannifin will design and build "'C’’-frames to suit your needs. 


Power source is the 
exclusive ‘‘Hy-Power’”’ 
Pressure Generator 


Here's Hannifin’s patented, noiseless pressure 
generator. It’s a compact unit that combines motor, 
pump, oil reservoir, control valves and high- 
pressure intensifier. 


HANNIFIN “HY-POWER”’ RIVETING if you're looking for a better riveting method— 
whether you need one riveter or fifty—discuss it 


IS THE LONG-TIME STANDARD OF with your Hannifin representative. Meanwhile, get 
THE AUTOMOTIVE INDUSTRY the full story by writing for Bulletin 150. 


Hannifin Corporation, 509 $. Wolf Rd., Des Plains, Ill. 
Air and Hydraulic Cylinders e Hydraulic Presses e Pneumatic Presses @ “Hy-Power” Hydraulics « Air Control Valves 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—333 
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I-L Product Directory 
South bend tate Works, Inc., 425 E. Madison INDICATORS, Test JACKS, Planer 
out 
Ames, B. C., Waltham 54, Mass. Armstrong Bros. Tool Co., 5200 W. Armstrong 
sunditrand — Tool Co., 2531 Ith St., Brown & Sharpe Mfg. Co., Providence, R. I. hicago, Ill 
Zagar Inc., 24000 Lakeland Blvd., Cleveland 735 Carnegie Ave., 
V' 
3, Ohio. Federal Products Corp., P.O. Box 1027, Provi- 
lence 
INDICATORS, Dial Gecrge, Co. Inc., 200 Lafayette St., 
Ames, B. C., Waltham 54, Mass. Standard Gage Co., Inc., Poughkeepsie, N. Y. JIG BORER 


Brown & Sharpe 
DoAll Co., 254 N. Laurel Ave. 


dence, 
Scherr, 
lew York 12, 
Standard Gage Co., Inc., 
Starrett, The L. S. Co., ‘Athol, Mass. 


INDICATORS, Speed 


Scherr, George, Co., 
New York 12, 
Starrett, The L. §., Co., Athol, Mass. 


Mfg. Co., Providence, R. 1. 

Des Plaines, tl. 

Federal Products Corp., P.O. Box 1027, Provi- 

George, Co., Inc., 200 Lafayette St., 
oN Y. 


Poughkeepsie, N. Y. 


Brown & Sharpe Mfg. Co., Providence, 
Inc.,, 200 


Starrett, The L. S., Co., ‘Athol, Mass. 


INDUCTION HEATING EQUIPMENT 

General Electric Co., Schenectady, N. Y. 

Ohio Crankshaft Co., 3800 Harvard Ave., 
Cleveland, Ohio. 


INTENSIFIERS, Hydraulic 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 

Farquhar, A. B., Div. Oliver Corp., York, Pa. 

Hydraulic Press" Mfg. Co., Mount ‘Gilead, Ohio. 


DOUBLE CRANK STRAIGHT SIDE PRESS 


Here’s new life for lagging production — speeds up to 450 strokes 
per minute to give you new highs in the output of small precision 
parts. Designed primarily for use with progressive dies this 
versatile press gives you everything you need — speed — accuracy 
—big capacity —long die life—ease of set-up. It pays off in 
lower production costs. Write for complete information. 

L & J Press Corporation « 1631 Sterling Ave. « Elkhart, Indiana 


M. to keep 


production costs 
down 


SPECIFICATIONS 


Model 20-2-24 30-2-24 40-2-36 50-2-36 
Capacity 20 tons 30 tons 40 tons 50 tons 
Speed, strokes per min. 150-450 150-450 150-300 150-300 
Die space, standard ai” 
Ram area 24” x12” 24” x12” 36” x 20” 36” x 20” 
Bolster plate 24”x19” 24” x19” 36” x 24” 36” x 24” 
Stroke lengths, standard 1”—2” 1”—2” 1”—3” 1”°—3” 
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See Boring Machines, Jig 


JIGS AND FIXTURES 
ee Cyril Co., Aurora & Solon Read, Solon, 


hio 

Columbus Die, Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio. 

— Special Mchry. Co., 287 Homstead 
Ave., Hartford, Conn 

Machine Co., 2442 Douglas 

Rockford, 

L ansport Machine Co., Inc., 810 Center Ave., 

ogansport, Ind. 


Michigan Drill Head Co., Detroit 34, Mich. 
Millholland, W. K., Machinery Rog 6402 West- 
field Bivd., indianapolis 5, 


National Broach & — Sang 5600 St. Jean 
St., Detroit 13 
Sheffield Corp., Springfield St., Dayton 1, 


Ohio. 
Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 


JOINTS 
See Fittings, 
Etc. 


Hydraulic, Pneumatic, 


KEYSEATERS 

Baker Bros., anes Station F, P.O. Box 101, 
Toledo 10, 

Consolidated Meh. Tool Co., Rochester, N. Y. 

Cass Co., 405 Exchange Roches- 
er 

La Tool Co., 34 Tower St., 


udson, Mas 
Mitts & hori 68 Holden St., Saginaw, Mich. 


KNURL HOLDERS 
Brown & Sharpe Mfg. Co., Providence, R. |. 


KNURLING TOOLS 
Armstrong Bros. Tool Co., 5200 W. Armstrong 


Ave 

Reed *Kolled qe Die Co., P.O. Box 350, 
Worcester 1, 

J. H. & Co, 400 Vulcan St., Buffalo 


LAPPING MACHINES 

Barnes Drill Co. or Rotating), 
814 Chestnut St., Rockford, Ill. 

Cincinnati Grinders, Inc. 


Cincin- 


nati, Ohio. 
Crane Packing Co., 1800 Cuyler Ave., Chi- 
cago, Ill. (Lapmaster Div.) 


Fellows’ Gear Shaper Co., 78 River St., Spring- 
ield, Vt. 
a mat Works, 1000 University Ave., Roches- 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
wg ee Hone Corp., 8100 Schoolcraft, De- 
troit 4, Mich. ob 
Norton éo., 1 New Bond St., Worcester 6, 
ass. 


LAPPING PLATES, Hand 
Crane Packing Co., 1800 Cuyler Ave., Chicago. 
(Continued on page 336) 
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BEVEL GEARS— 


BEVEL PINIONS 
with 
LONG STEMS 


BILGRAM! 


Long stemmed bevel gears and bevel 
pinions of almost any length! Here’s a 
special kind of gear work that requires 
extensive know-how and the right kind 
of equipment in order to produce gears 
that will give dependable performance 
and meet your ideas of precision and 
price. 

We are equipped—both with the ma- 
chines and the skill—to produce gears 
for your every requirement: Bevels of 
all kinds . . . Ellipticals . . . Herring- 
bones .. . Helicals . . . Racks .. . Spurs 
. . « Hypoids . . . Worms and Worm 
Gears. Get a BILGRAM estimate on your 
next job and be convinced! 


GRa 


FOR ALL YOUR 
GEAR NEEDS 


BILGRAM 


GEAR & MACHINE WORKS 


Manufacturers of Bevel Gear Generators 


and Chamfering Machines 
1217-35 SPRING GARDEN ST. 


PHILADELPHIA 23, PA. 


For more information fill in page number on Inquiry Card, on page 261 


It takes the right machinery to build your product right! 
Columbus Die-Tool individually designs and builds tools, dies, 
and special machinery to produce your product alone. This gives 
you the advantages of lower operating cost, greater production 
and a higher quality product. 


Let Columbus Die-Tool’s more: than 50 years of designing 
and engineering experience go to work for you. Contact CDT 
today about your special die, tool and machinery requirements. 


AND MACHINE COMPANY 


P. O. BOX COLUMBUS, OHIO 


ESTABLISHED 


1906 


: 
4. 
Airs 
; 
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i ; 
‘ 
Columbus 
‘ 
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Product Directory 


LATHE AND GRINDING DOGS 


Co., 5200 W. Armstrong 
Willignts, J. 400 Vulcan St., Buffalo 


LATHE ATTACHMENTS 
Tool Works Peart and Eggleston 


Sta., Los 
Cincinnati ane & Tool Co., 3211 Dis- 
Gishett rt 1248 Wash 

ine 
Madison 10, 45 lashington Ave., 
Mch., 160 Clinton St., Spring- 

eBlo R. K., Mch. Tool C 

le 

i one 3055 Colerain Ave., 


Rogiiord Machine Tool Co., 2500 Kishwaukee LeBlond, R. K. Mch. Tool Co., padiaen and 
Se , Rockford, Ill. Edwards Rds., Cincinnati 18, 
Falis Mch. Co., Seneca Lodge & shipley Co., 3055 Colerain Ave., 
nyder Tool & Co., 3400 E Cincinnati 
etroit 7, Mich. Monette Machine Toot Co., 27 Oak St., Sid- 
Sidney Machine Tool Ce., sidney. Ohio. 
‘inc., 425 Madison National Acme Co., 170 E. 131st St., Cleve- 
and 
springfield Mch. tool Co., Springfield, Ohio. New Britain Mch. Co., New Britain-Gridley 
Sundstrand Mch. Tool Co., 2431 11th a Mch, Div., New Britain, Conn 
Rockford, Ill, Potter & Johnston Co., 1027" Ave., 
Warner & Swasey Co., 5701 Carnegie Ave., Pawtucket, R. |. 
Cleveland 3, Ohio. Pres & Whitney Co., Inc., West Hartford, 
“Holbrook & Inc., 292 Madi- 
LATHES, Automatic son Ave., New York 17, N. 
Seneca Falls Mch. Co. Senaca Mary: mY. 


Axelson Mfg. Co., 6160 S. 
S. Boyle Ave., Los Snyder Tool & Engrg. Co., 3400 E Lefayette, 


B na Machi 8, Cal. troit 7, Mich. 

aird Machine Co., 1700 St le rol Ic 

ratford Ave., Strat Tool Co., 2531 St., 

ullard Co., Brewster St., B OCRTON 

Cleveland Automatic Machine oP a core. Wickes Brothers, 512 No. Water St., Saginaw, 
ich 


St., Cincinnati 12, 
Cone’ Automatic Mote Inc., Windsor, Vt. 


Memapen Machine Tool Co., 27 Oak St., Sidney, Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. . 
Pratt & Whitney Co. | Ww, Gisholt Machine Co, 1245 E. Washington Ave., LATHES, Axle . 
ensington, t 
eed Rolled Die Co., P.O. Box 350, Corp., 730 Ww. Eight Consoiidated Mch, Teol Corp, tay N. 
e 
Rivet Lathe & Grinder, Inc., Brighton, Boston Jones. & Lamson Mch. Co. 160 Clinton St, Cincinnati 16, ‘ohio. 
Springfeld, Vt. Seneca Falls Mch. Co., Seneca Falls 
Snyder Tool & Engrg, Co., 3400 t. _ 
Detroit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 I1th St., 


Rockford, 


LATHES, Bench 


Atlas Press Co., Kalamazoo, Mich 


Designers - Builders of 
fine machine tools! 


Coss [ore 405 Lexington y ng New York 17, 
mg Bros., Inc., 1418 College Ave., El- 


N. 
LeBlond, R. Mch. Tool Co., and 
Edwards Rds., Cincinnati 18 
Levin, Louis & Son, Los Angeles Ot Calif. 
Pratt & Whitney ‘Co., Inc., West Hartford, 


Conn. 
~—_ —s & Grinder, Inc., Brighton, Boston 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 


Sheldon Mch. Co., Inc., 4240-4258 N. Knox 


Ave., Chicago 41, il. 
South Bend Lathe Works, Inc., 425 E. Madison 


St., South Bend, Ind. 


LATHES, Boring 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Gisholt Machine Co., 1245 E. fashington Ave., 
Madison 10, Wis. 

LeBlond, R. K., Mch. Tool Co., Madison and 

MOREY 50M ‘‘Aeroframe”’ Edwards Rds. "Cincinnnati 18, Ohio 

Lodge & Shipley Co., 3055 Colerain ‘Ave., Cin- 


Profile Milling Machine 
with tilting head cinnati 25 Ohio. 
Sidney Machine Co., Sidney, 
MOREY 50 MA “Aeroframe’”’ Profiler we Brothers, 5 No. Water St., Saginaw, 


and Milling Machine LATHES, Crankshaft 


Drive motor—40/20 HP, 3600/1800 RPM Consolidated Mch. Tool Cor 

p., Rochester, N. Y. 
18 spindle speeds from ‘44 to 4800 RPM LeBlond, R. K., Mch. Tool Co., Madison and 
able sizes: 72 Edwards Rds., Cincinnati 18, ‘Ohio 

in i 4 
Vertical movement of spindle (power and hand) —8” Sundstrand Mch. Tool Co., 2531 11th St., 
Distance between table and spindle—14” or 21” Rockford, Ill. 
Power feeds to table and saddle available in Wickes Brothers, 512 No. Water St., Saginaw, 
ranges 2”-160” or 4”-320’/min. Mich. 
Also available: automatic _tilting | head vin accord- 
ance with AIA specifi | milling 
LATHES, Double-End 


attachment, variable angle milling cutter. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Cleveland Automatic anpeine Co., 4932 Beech 
St., Cincinnati 12, Ohi 


e@ TURRET LATHES e VERTICAL SHAPERS CeBlond, R. K.. Mch son and 

ond, R. K., . adi 
AUTOMATIC LATHES PROFILE MILLING MACHINES cincinnati Lafayette 

troit 7, Mich. 
Also... Special Milling Machines for sculpturing airframe forgings Meh. sit 
Milling Machines for spars and wings Witch. 
For complete information on any Morey ‘ants 
Machine Tool write now to Dept. MT a — Mca. 6160 S. Boyle Ave., Los 
Angeles % 

Bole Corp., Lima Hamilton 


MOREY MACHINERY CO., INC. Hygit'poed Machine ‘Tool Corp., 730 W. Eight 


Mile Rd., Ferndale 20, 
5, 


Algonquin 4-6560 * Cable Address: Woodwork, N. Y. Ohio 
Sidney. “Machine Tool Co., Sidney, Ohio. 


Builders and Distributors of Fine Machine Tools Mich. 
Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
383 LAFAYETTE ST cinnati 25, Ohio 
E REET, NEW YORK 3, N.Y. Monarch Mathine Tool Co., 27 Oak St., Sidney, 
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Triplex Machine Tool Corp., 75 est St., New 
York 6, N. Y. 
(Continued on page 338) 
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Board Hammers in. 
large automob 
forge 


production as 
maintained—there. : sad to 
are no boards to 


hange+fewer 
chang to mak | no over 


ju 


Have you the latest CECO-DROP bulletin? Write CHAMBERSBURG ENGINEERING COMPANY, Chambersburg, Pa. 


For more information fill in page number on Inquiry Card, on page 261 M ACHINERY, July, 1956—337 


record and ease of 
typical Ceco-Drop | ; 
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Product Directory 


LATHES, Engine and Toolroom 


American 1232 Penn Ave., 
Pittsburgh 22, 

American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio. 

Atlas Press Co., Kalamazoo, Mich 

Axelson Mfg. Co., 6160 §$. Boyle Ave., Los 
Angeles 58, Cal. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

-Colman Co. (Hendey Mch. Div.) Rock- 
or 

Cinciieay Lathe & Tool Co., 3207-3211 Disney 
St., Oakley, Cincinnati 9, ‘Ohio 

Consolidated Mch. Tool Corp., Rochester, mY. 

, 405 Lexington Ave., New York a7, 


Greaves Machine Tool Co., 2009 Eastern 
Avenue, Cincinnati, Ohio. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Lodge & Shipley Bes 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

Tool Co., 27 Oak St., Sidney, 

io. 

Morey Machinery Co., Inc., 
New York 3, N. Y. 

Nebel Machine Tool Co., a Central Park- 
way, Cincinnati 25, Ohi 


383 Layfette St., 


Pratt & Whitney Co., Inc., West Hartford, 
Conn. 
Rivett Lathe & Grinder, Inc 


5, Mass. 
Rockford Machine Too! Co., 2500 Kishwaukee 
St., Rockford, Ill. 
Seneca Falls Mch. Co., Seneca Falls, N. Y. 
—— Mch. Co. Inc., 4240-4258 N. Knox 
Ave., Chicago 4 I. 
Sidney Machine Tool Co., Sidney, Ohio 
South Bend Lathe Works, Inc., 425 E. ‘Madison 
St., South Bend, Ind. 
Springfield Mch. Tool Co., Springfield, Ohio. 
rs Brothers, 512 No. Water St., Saginaw, 
ic 


LATHES, Gap 


Axelson Me: Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Cincinnati Lathe & Tool Co., —" 3211 Disney 
St., Oakley, ay 9 

Gisholt Co., 
Madison 10, Wis. 

LeBlond, R. X,, Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio. 

— Machine Tool Central Park- 

ay, Cincinnati 25, 
Seneca Falls Mch. Co., Falls, N. Y. 
Sidney Machine Tool Co., Sidney, Ohio. 


, Brighton, Boston 


Ave., 


12-Station Vertical 


Indexing Machine 
34 Spindles! 


93 Pieces per Hour! 
Here is Millholland versatility 


in_action! 


Unique Holding Fixture 


With a 3l-second cycle time, this ma- 
chine produces 93 pieces per hour at 80% 
efficiency! This chip cutting efficiency is 
made possible by the distinctive design 
of the plate type cam used in Millholland 
Automatic Units, plus the action of the 
pneumatic counterbalance. 


Two No. 5 Units are mounted vertically, 
the first with 22 spindles, the second with 
5; a No. 2 unit is mounted horizontally 
on a rapid travel slide, and an Automatic 


6402 Westfield Blvd. 
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Lead Screw Tapper with reversing motor 
drives a 6-spindle tapping head. All ma- 
chine elements are electrically synchro- 
nized, with push-button control for “cycle 
start,” automatic single cycle, set-up and 
emergency stop. Chip disposal is sim- 
plified with wiper blades rotating within 
a ring on the index table to bring chips 
to a removable pan. 


Part requirements dictated location using 
self-centering horizontal vees with u 
acting clamps, actuated by a single me A 
operating through a small are. Fixtures 
also contain register pins for all bushing 
plates. The 12 fixtures are mounted on 
an independently powered automatic in- 
dex table with self-contained lubrication 
pump. 
A complex production problem, 
solved efficiently with Millhol- 
land equipment and Millholland 
know-how. 


Write for Bulletin M-7 giving further details. 


W. K. MILLHOLLAND MACHINERY CO. 


Indianapolis 20, Indiana 


Springfield Mch. Tool Co., Sprin ‘field, Ohio. 
arner & Swasey Co., 5 $761 Conable Ave., 
Cleveland 3, Ohio 


LATHES, Gun 


Axelson Mfg. en 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Baldwin-Lima-Hamiltorr Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Consolidated Mch. Tool me, Rochester, N. Y. 

LeBlond, R. K., Mch. T o., Madison and 
Edwards Rds., 18, Ohio. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Springfield Machine Tool Co. Springfield, Ohio. 

— Brothers, 512 No. Water St., Saginaw, 

ich. 


LATHES, Hollow Spindle 


Axelson Mfg. Co., P.O. Box 15335, Vernon 
Sta., Los Angeles 58, Calif. 

Baldwin. Lima-Hamilton Corp., Lima Hamilton 

Hamilton, Ohio. 

LeBlond, ‘Mch. Tool Co., and 
Edwards Rds., Cincinnati 18, Ohi 

Lodge & Shipley a 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

South Bend teihe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


LATHES, Manufacturing Type 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Hydra-Feed Machine Tool So. 730 W. Eight 
Mile Rd., Ferndale 20, 

Lodge & Shipley Co., BOs a Ave., Cin- 
cinnati 25, Ohio. 


LATHES, Spinning 
~ £. W., Co., 1375 Raff Rd., S. W. Canton, 


io. 
Ferracute Machine Co., Bridgeton, N. J. 


LATHES, Toolroom 
See Lathes, Engine and Toolroom 


LATHES, Turret 

American 1232 Penn Ave., 
Pittsburgh 22, 

Bardons & Oliver ie. Ft. W. 9th St., Cleve- 
land 13, Ohio. 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

Bullard Co., Brewster St., Bridgeport = Conn. 

— we. 405 Lexington Ave., New York 17, 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Hardinge Brothers, Inc. (Bench or Cabinet 
Mounting), 1418 College Ave., Elmira, N. Y. 

Jones & Lamson Mch. 160 Clinton 
Springfield, Vt. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Morey Machinery — Inc., 383 Layfette St., 
New York 3, N. 

Potter & Johnston 1027 New- 
port Ave., Pawtucket, 

Rivett Lathe & Grinder, 
35, Mass. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Springfield Mch. Tool Co., Springfield, Ohio. 

Triplex Machine Tool Corp., 75 West St., New 
York 6, N. Y. 

Warner & em.. Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


LATHES, Vertical Turret 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

ag ig ine Co. 1700 Stratford Ave., Strat- 
or 

Bullard Co., Brewster St., Bridgeport 2, Conn. 


LAYOUT FLUID 
airy Co., 2303 P. North 11th St., St. Louis 
6, Mo. 


, Brighton, Boston 


LEVELS 


Bullard Co., Brewster St., re" 2, Conn. 
Starrett, The L. S., Co., Athol 


LIGHTS, Indicator 
Dialight Corporation, 60 Stewart Ave., Brook- 
lyn 37, N. Y. 


LOCATORS, for Jig Borers 


Arter Grinding Machine Co., 15 Sagamore Rd., 
Worcester 5, Mass. 


LUBRICANTS, Including Extreme 
Pressure (EP) Machinery Lubricants 
se aia Oil Co., 70 Pine St., New York, 


Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

Lubriplate Div., Fiske Bros. Refining Co., 120 
Lockwood St. 5, 

Shell Oil Co., 50 W. 50th St., New York, N. Y. 

Sinclair Refining co 600° 5th Ave., New 
York, N. Y. 
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Product Directory 


Socony Mobil Co., Inc., 26 Broadway, New 


ork, N. Y. 
Standard Oil’ Co. (Indiana), 910 S. Michigan, 


uart, D. A., Oil Co., Ltd., 2739 S. Ti x, 
Chicago 23, Ill. 
Sun Oil Co., 1608 Walnut St., Philadelphia, Pa 


Texas Co., 135 E. 42nd St.,_New York, N. Y. 
White & Bagley Co., Worcester, Mass. 


LUBRICATING SYSTEMS 


Farval Corp., 3249 E. 80th St., Cleveland, Ohio. 

Madison-Kipp Corp., Madison, Wis. 

ne feet & Grinder, Inc., Brighton, Boston 
, Mass. 


MACHINISTS’ SMALL TOOLS 


See Calipers, Hammers, Wrenches, 
Drills, Taps, etc. 


MAGNETIC BASES FOR INDICATORS 
du Mont Corp., Greenfield, Mass. 


MANDRELS 
See Arbors and Mandrels 


MARKING MACHINES AND DEVICES 
a Co., 9-11 Morrell St., Elizabeth 4, 


Colonial Broach & Machine Co., P.O. Box 37, 
Harper Sta., Detroit 13, Mich. 


MASKS, PAINTING 


Conforming Matrix Corp., 342 Toledo Factories 
Bidg., Toledo 2, Ohio. 


MATERIALS HANDLING TRUCKS 


Automatic Transportation Co., 133 W. 87th 
St., Chicago 20, Ill 


MEASURING MACHINES AND 
INSTRUMENTS, Precision 
Crane Packing Co., 1800 Cuyler Ave., Chicago. 
DoAll Co., 254 N. Laurel Ave. Des Plaines, Ill 
— Products Corp., P.O. Box 1027, Provi- 
lence, R. |. 

Norma-Hoffman Bearings Corp., Stamford, 
onn. 

Pratt & Whitney Co., Inc., West Hartford, 


onn. 

Scherr, George Co., Inc., 200 Lafayette St., 

Sheffield Corp., 721 Springfield St., Dayton 1, 


Ohio. 
Starrett, The L. S. Co., Athol, Mass. 


METAL, Bearings 


See Bearings, Bronze, Babbitt, Etc., and 
Bushings, Brass, Bronze, Etc. 


METAL DISINTEGRATOR 
Elox Corp., Royal Oak, Mich. 


METERS 
See Recording Instruments 


MICROMETERS 


Ames, B. C., Co. (Dial) Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Starrett, The L. §., Co., Athol, Mass. 


- MICROSCOPES, Toolmakers 


Scherr, George, Co., Inc., 200 Lafayette St., 
4 New York 12, N. Y. 


MILLING ATTACHMENTS 


t Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling Machine Co., Cincinnati, 


io. 
Coes Machine Tool Corp., Rochester, 


Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

ingress Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Kempsmith Machine Co., Milwaukee, Wis. 


Pratt & Whitney Co., Inc., West Hartford, 
onn. 
Rivett Lathe & Grinder, Inc., Brighton, Bostcr 


, Mass. 
Sundstrand Mch. Tool Co., 2531 IJ1Ith St., 
Rockford, III 
Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 
Van Norman Co., 3640 Main St., Springfield 7, 
Mass. 


MILLING AND CENTERING MACHINES 


Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Jones & Lamson Mch. Co. (Automatic), 160 
Clinton St., Springfield, Vt. 

Sundstrand Mch. Tool Co., 2531 11th St., 
Rockford, Ill. 


MILLING MACHINES, Automatic 


Cincinnati Milling Machine Co., Cincinnati, 


io. 
Cc a Machine Tool Corp., Rochester, 
N.Y. 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Springfield, Vt. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill. 

Jones & Lamson Mch. Co., 160 Clinton St., 

Kearney & Trecker Corp., Milwaukee, Wis. 

Millholland, W. K., Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 

Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 


Sundstrand Mch. Tool Co., 2531 IJIth St., 
Rockford, Ill. 
. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


MILLING MACHINES, Bench 


Atlas Press Co., Kalamazoo, Mich. 

Hardinge Bros., Inc., (Bench or Pedestal Type), 
1418 College Ave., Elmira, -~ A 

U. S. Burke Machine Tool Div., Brotherton Rd., 
Cincinnati 27, Ohio. 


(Continued on page 340) 


6 ways. 


1st They meet Sheldon’s high standard for 
h bearing has a run out limited 4 


2nd They absorb thrust and radial loads beyond 
bearing 


to .00015” 


requirements—basic rating on front 
at 500 R.P.M. 


3rd They end costly bearing maintenance—require only a fractional turn of bearing 
ag Ber ter long periods of service. 
the spindle in rigid alignment while 
high or low speeds—the line contact between ro 
taper design, preclude lateral movement or end play. : 
5th They minimize friction—smooth mirror finished rollers and races running in 
light oil, deliver more horsepower at the Spindle Nose and lower power costs. 
6th ey increase work capacity. Larger than similar type bearings on other lathes 
in this price range, these bearings make it possible to turn out more work and 


4th They 


better work at lower costs. 


SHELDON MACHINE CoO., INC. 


' 4246 NORTH KNOX AVE. « CHICAGO 41, ILLINOIS 


For more information fill in page number on Inquiry Card, on page 261 


Sheldon’s larger, wider 
"Zero Inspection"’, 
Tapered Roller Spindle 
Bearings save you 
money by making 
these lathes better in 


7 
j 


Write for G-55 
catalog showing 
new 10” 11° and 
13” swing, bench, 
cabinet and 
pedestal mounted 
Sheldon 
Precision lathes. 


for radial loads. .... .3540 lbs. 
thrust loads...... 2335 lbs. 


rmitting it to turn freely at 
and races, and the opposing 
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Product Directory 


MILLING MACHINES, Circular, 
Continuous 


Consolidated Mch. Tool o ., Rochester, N. Y. 

Davis & Thom aon non 1 W. Burnham St., 
Milwaukee 

Espen-Lucas Mch. Works, Front St., and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mch, Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & "Trecker Corp., Milwaukee, Wis. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


MILLING MACHINES, Duplex 


Milling Machine Co., Cincinnati, 


° 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Espen-Lucas Mch. Works, Front St., and "Girard 
Ave., Philadelphia, Pa 
Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 


Kearney 

Nichols-Morris Corp., 
White Plains, N. Y. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
etroit 7, Mich. 

Sundstrand Tool Co., 2531 St., 
Rockford 

Townsend, Mfg. Co., Elmwood, Conn. 

U. S. Tool Co. Inc., 255 North ‘18th St., 
Ampere, N. J. 


&Trecker Corp., Milwaukee, Wis. 
Mamaroneck Ave., 


MILLING MACHINES, Hand 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Nichols-Morris Corp., 76 Mamaroneck Ave., 
White Plains, 

U. S. Burke Machine Tool Div., Brotherton Rd., 
Cincinnati 27, Ohio. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, : 
Van Ame “€o., 3640 Main St., Springfield 

ass 


The MODERN 


AUTOMATIC 


CUTTING-OFF MACHINE 


Cuts Off Tubing, Pipe and Shafting 


FAST 


Cuts off longer pieces than a regular automatic machine. In fact, cuts 
off any length you want—and cuts it faster. If your production requires 
quantity cutting-off of tubing, pipe or shafting, check the figures below 


against your present time. 
1/2” Tubing 


This machine cuts off and 
chamfers both outside 
edges of 2 .030 wall 1%,” cold 
tubing, 5’’ long, at the rate 
of one every 2.5 seconds. 


1 1/4” Cold Rolled 


This machine cuts off and 
chamfers both ends of 
rolled, 20” 
long, at the rate of one 
every 20 seconds. 


1” Tubing 


This machine cuts off and 
chamfers both outside 
edges of 3” long, at the 
rate of one every 3 
seconds. 


These popular, time saving machines are 
now available in four sizes, handling work 
up to 63/4” O.D. Their many cost cutting fea- 
tures are described and illustrated in our 
latest catalog that will be mailed promptly 


on request. 


WRITE FOR ILLUSTRATED CATALOG 


MODERN MACHINE TOOL CO. 


Jackson, Michigan 
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MILLING MACHINES, Horizontal, Plain 
And Universal 
American 
Pittsburgh 22, 
Austin Industrial 
White Plains, N. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Cincinnati Milling Machine Co., Cincinnati, 


1232 Penn Ave., 


, 76 Mamaroneck Ave., 


Ohio. 
— Machine Tool Corp., Rochester, 


Cosa Corp., Ave., York 17. 
Gorton, Geo., M 1110 W. 13th St., 


Wis. 
2009 Eastern 


Machine Tool Co., 
Avenue, Cincinnati, Ohio. 

eet Milling Mch. Co., 2442 Douglas St., 
Rockford, 

Kearney & Trecker Corp., Milwaukee, gg 

Kempsmith Machine Co., ‘Milwaukee 

Sheldon Machine Co., Ye 4240-4258 N. “Knox 
Ave., Chicago 41, 

Snyder “Tool & 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co, 253) &. 
Rockford, Ill. 

“= Norman Co., 3640 Main St., Springfield 

ass. 


MILLING MACHINES, Lincoln Type 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Sundstrand Mch., Tool Co., 2531 11th St., 
Rockford, III. 


MILLING MACHINE, Planer Type 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Espen-Lucas Mch. Works, Front St., and Girard 
Ave., Philadelphia, Pa. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

at ‘G. A., Co., Woodburn 

R., Evanston, Cincinnati 

In Milling Mch. Co., Douglas St., 
ockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 


and Penn. 


MILLING MACHINES, Profile 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 
— Milling ‘Machine Co., Cincinnati, 


Cosa Corp., 405 Lexington Ave., New York 17. 
Mich: Corp., 1200 Oakman Bivd., Detroit 


Mi 
Gorton, Geo., Mch. Co., 1110 W. 13th St., 


Racine 
Whitney Co., Inc., West Hartford, 
llth St., 


nn. 
Sundstrand Mch. Tool Co., 2531 
Rockford, III 


MILLING MACHINES, Ram Type 
Universal 

Axelson Mfg. Co., 
Angeles 58, Cal. 

Van Norman Co., 
7, Mass. 


6160 S. Boyle Ave., Los 


3640 Main St., Springfield 


MILLING MACHINES, Turret Type 


Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Bridgeport Machine, Inc., Linley Ave., Bridge- 
port, Conn. 


MILLING MACHINES, Vertical 


American 1232 Penn Ave., 
Pittsburgh 22 

Austin Industrial cap 76 Mamaroneck Ave., 
White Plains, N 

Axelson Mfg. Co., 6160 S. Boyle Ave., Los 
Angeles 58, Cal. 

Brown & Sharpe Mfg. Co., 


Providence, R. |. 
Cincinnati Milling Machine Co., 


Cincinnati, 
Consolidated Machine Tool Corp., Rochester, 
Ekstrom, Carlson & Co., 1437 Railroad Ave., 
Mch. Co., 1110 W. 13th St., 
Ingersoll Milling Mch. Co., 2442 Douglas St., 


Racin 
ockfor: 
Kearney & ‘Trecker Wis. 
Snyder Tool & Engrg. , 3400 E. Lafayette, 
Detroit 7, Mich. 
Sundstrand Mch. Tool Co., 2531 11th St., 
Rockford, Ill. 
U.&, Burke Machine Tool Div., Cincinnati 27, 


MODEL AND EXPERIMENTAL WORK 


See Special Machinery and Tools 
(Continued on page 342) 


| 
sy 


Photograph courtesy of Western Supply Company, Tulsa, Oklahoma 


Road what this man has to say 
about PORTAGE MILLS! 


Mr. D. W. Brady, Plant Manager of Western Supply Company, Tulsa, Okla- 
homa says, 


“Our manufacturing facilities here at Western are devoted almost entirely to 
heat exchanger production. We have found the versatility of the Portage Mills 
allows us to do a wide variety of machining operations required in the fabrica- 
tion of this type of work. We have found the machine to be very reliable and 
have experienced no lost time for repairs since it was installed.” 

Mr. Brady’s kind remarks are typical of those coming in from across the coun- 
try... PORTAGE MILLS are truly the machine of the year... and remember 
..- Portage costs less to buy. Write for the illustrated catalog ... and ask for 
a proposal too! 


THE wmtage MACHINE CO. 


1036 Sweitzer Avenue * Akron 11, Ohio 
Representatives in Principal Cities 
BUILDERS OF PRECISION MACHINE TOOLS, SPECIAL AND PRODUCTION MACHINERY SINCE 1916 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—341 
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MOLD AND DIE COPYING MACHINES 

Axelson Mf e 6160 S. Boyle Ave., Los 
Angeles 58, 

Cincinnati Millan Mch. Co., Oakley, Cincin- 
nati 9, Ohio. 

Cosa Corp., 405 Lexington Ave., New York 17. 

Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Prott & Whitney Co., Inc., West Hartford, 
Conn, 


MOLDING Plastic 
Erie Foundry Co., Erie, 
Corp., 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press 7 Co., Mount Gilead, Ohio. 
ool Co., 2500 Kishwaukee 
Rockford, 
Varin Allsteel 1d Co., 93rd St., & S. Ken- 
wood Ave., Chicago, it 


MOLYBDENUM 
Climax Molybdenum Co., New York, N. Y. 


MOTORS, Electric 


General Electric Co., Schenectady, N. Y. 

Howell Electric Motos Co., Howell, Mich 

Reliance Electric Engrg. Co., 1074 Ivanhoe 
Rd., Cleveland 


MOTORS, Hydraulic 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 


is. 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


MULTIPLE-SLIDE FORMING MACHINES 


U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


NAMEPLATES 
Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 


NIBBLING MACHINES 
Wales-Strippet Corp., North Tonawanda, N. Y. 


NIPPLE THREADING MACHINERY 


Cleveland Automatic Co., 4932 Beech 
Cincinnati 12, Ohio. 
canal Machine Co., Inc., Waynesboro, Pa. 


NUMBERING MACHINES 
Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 


NUT SETTING EQUIPMENT 
See Screw Driving and Nut Setting 
Equipment. 


NUT TAPPERS 
See Bolt and Nut Machinery. 


NUTS, Cold Forged, Wing and Cap 


Parker-Kalon Div., General American Trans- 
Corp.,. 200 Varick St., New York, 


NUTS, Thumb or Wing and Cap 
Wig, + H., & Co., 400 Vulcan St., Buffalo 


OIL CUPS 
Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Illinois 


OIL EXTRACTORS AND CLEANERS 
De Laval Separator Co., Poughkeepsie, N. Y. 


OIL HOLE COVERS 
Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Illinois 


OIL GROOVERS 


Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa 


machine. 


money. 


Another of the Reasons Behind Brad Foote Quality 


e Deburring of gears isn't normally included in specs or 
drawings. And we don't get paid for it. But here at BRAD 
FOOTE we take pains and expend many man hours on debur- 
ring—for we know that one tiny burr can ruin a $100,000 


e Examine your next shipment of gears. See whether your 
present supplier is painstakingly removing all the burrs. Find 
out how many hours your assembly department has had to 
charge against deburring. See another way in which BRAD 
FOOTE quality and extra attention to details saves you 


e Prove to yourself the savings that BRAD FOOTE quality 
can mean. Let us quote on the gear requirements for your 
next program—whether it be radar equipment, diesel 
engines, etc. BRAD FOOTE has experience in providing gears 
for almost every specialized application and would welcome 
| the opportunity of discussing your gear problems. 


BRAD FOOTE MAKES ALL TYPES OF GEARS— 
IN A COMPLETE RANGE OF STYLES AND SIZES 


Foote Gear Works, 


1309 South Cicero Avenue + Cicero 50, Illinois 
Bishop 2-1070 - Olympic 2-7700 + TWX CIC-2856-U 


Lemont, Illinois Phone 920 
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e PITTSBURGH GEAR COMPANY 
Phone SPalding 1-4600 Pittsburgh 25, P 


OIL SEALS 
om Packing Co., 1800 Cuyler Ave., Chicago, 


pa. Packing Co., Palmyra, N. Y. 


OILERS AND LUBRICATORS 

Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Illinois 

Madison-Kipp Corp., Madison, Wis. 


OILS, Cutting 
See Cutting and Grinding Fluids. 


OILS, Lubricating 
bee Service Oil Co., 70 Pine St., New York, 


Houghton & omy a F., 303 W. Lehigh Ave., 
Philadelphia 

Shell Oil Co., nk W. 50th St., New York, N. Y. 

Refining 600° 5th Ave., New 
or 


Seger Mobil Co., Inc., 26 Broadway, New 


Standard ¢ Oil CO, (Indiana), 910 S. Michigan, 

ica 

Stuart Oil Co., Ltd., D. A., 2739 S. Troy St., 
Chicago 23, III. 

Sun Oil Co., 1608 Walnut St., Philadelphia Pa. 

Texas Co., 135 E. 42nd St., New York, N. Y 


OILS, Quenching and Tempering 
a Service Oil Co., 70 Pine St., New York 


Houghton & Co., E. F., 303 W. Lehigh Ave., 
Philadelphia 

Shell Gil Co., $0 W, 50th St., New York, N. Y 

Sinclair Refining Co., 600 5th Ave., New 


York. 
Standard Oil Co., (Indiana), 910 S. Michi " 
Stuart Oil Co., Ltd., D. A., 2739 S. Troy 
Chicago, Ill 


OILS, Soluble 
See Compounds, Cutting, Grinding, 
Metal Drawing, Etc. 


OPTICAL FLATS 

Crane Packing Cee a bs ler Ave., Chicago. 

Scherr, George oy 00 Lafayette 
New York 2, N. 


ORDNANCE MACHINES, Special 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Baldwin: Lima-Hamilton Corp., Lima Hamilton 

Div., Hamilton, Ohio. 

Michigan Drill Head Co., Detroit 34, Mich. 

Milholland, W. K. Machinery Co —_ 6402 West- 
field Bivd., Indianapolis 

Jacobson Mfg. Co., Kishwoukee 

Rockford, Ill. 

veean Allsteel Press Co., 93rd St., & S. Ken- 

wood Ave., Chicago, nit 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 
Crane Packing Co., 1800 wae og Ave., Chicago. 


Houghton & Co., E 303 W. | Lehigh Ave., 


Philadelphia, Pa. 


PAINTING EQUIPMENT, Spray 
Lowe Bros. Co., Dayton, Ohio. 


PARALLELS 


Brown & Mfg. Co. iy 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 

Boston Gear \ sna 3200 Main St., North 
Quincy 71, 


Con 
Standard Pressed Steel Co., Jenkintown, Pa. 


PIPE, Brass and Copper 
Aonengen Brass Co., 25 Broadway, New York, 


American 1232 Penn Ave., 
Pittsburgh 22, 

Bridgeport Brass. _ Bridgeport, Conn. 

Mueller Brass Co., Port Huron 35, Mich. 

Revere Copper & Brass Inc., 230 Park Ave., 

New York, N. Y. 


| 
| | 
4 
\ 
. 
, 
: 
enn: 


Product Directory 


PIPE, Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa. 
Orban met, & \ ‘Inc., 205 E. 42nd St., New 


York 17, 
Ryerson, jay ee Son, Inc., 2558 W. 16th 
St., Chicago 18, ll. 
United States Steel Co orp., National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE THREADING AND CUTTING 
MACHINES 


es ay Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio. 
Landis Machine Co., Inc., Waynesboro, Pa. 


PIPE TONGS 


Bros. Co., 5200 W. Armstrong 

Ave., 

Williams 400 Vulcan St., Buffalo 
7, 


PLANER ATTACHMENTS 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

bat & Lewis Machine Tool Co., Fond du 
ac, 

Gray, G. Q Co., Woodburn Ave., and Penn 
R. R. Evanston, Cincinnati, Ohio. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 


PLANERS, Double Housing and Openside 

Baldwin-Lima- Corp., Eddystone Div., 
Philadelphia 42, 

Baldwin-Lima- Corp., Lima Hamilton 
Div., Hamilton, cu 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio (Plate). 

Consolidated Mch. Tool Corp. (Incl. Plate, 
Rotary and Crank Types) ochester, N. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Gray, G. A. Co., Woodburn fate and Penn 
R. R. Evanston, Cincinnati, 

Rockford Machine Tool Co., 2300 “Kishwaukee 
St., Rockford, Ill. 


PLATE ROLLS 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa 

Bethlehem Steel Co., Bethlehem, Pa. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool hgh = Rochester, N. 

Ryerson, Joseph T. & Son, Inc., 2558 W. loth 
St., Chicago 18, 


PLATES, Surface 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Challenge Machinery Co., Grand Haven, Mich. 

Delta Power — Div., Rockwell Mfg. Co., 
Pittsburgh, 

DoAll Co., B64 N. Laurel Ave., Des Plaines, Ill. 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 

U. S. Tool Co., inc., 255 North 18th St., 
Ampere, de 


PNEUMATIC EQUIPMENT 
= E. W., 1375 Raff Rd., S. W., Canton, 
Chicago Tool Co., 6 E. 44th St., 


New York 
ae Corp., 501 S. Wolf Rd., Des Plaines, 


Rand Co., Phillipsburg, N. J 
Logansport Machine Co., We; 810 Center 
ve., Logansport, Ind. 


POLISHING LATHES AND MACHINES 

Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio. 


Sundstrand Machine Tool Co., 2531 11th a 
Rockford, Ill. 


POLISHING TOOLS, Portable 


Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 
Thor Power Tool Co., Aurora, IIlinois 


POWER UNITS, Hydraulic 
See Hydraulic Power Units or 
Tool Heads 


PRESSES, Arbor 
Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 


Baldwin-Lima- er Corp., Eddystone Div., 
Philadelphia 42, 

604 St., Grand Haven, 

ic 

duMont Corp., Greenfield, Mass. 

Farquhar, A. Div. Oliver Corp., York, Pa. 

a eae Corp., 501 S. Wolf Rd., Des Plaines, 

Logansport Machine Co., Inc., 810 Center 
Ave., Logansport, Ind 

Threadwell Tap & Die Co., Greenfield, Mass. 

Tomkins-Johnson Co., 614 "No. Mechanic St., 
Jackson, Mich. 

Wilson, K. R , Inc., 211 Mill St., Arcade, N. Y. 


PRESSES, Broaching 
American Broach & Mch. Co., Ann Arbor, 


Mich. 
Bliss a E. W., 1375 Raff Rd., S. W., Canton, 


Colonial Broach & Machine ces P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 
Corp., 604 Seventh 
ich 
Farquhar, A. B., Div. Oliver Corp., York, Pa. 
Federal Press Co., Elkhart, Ind. 
Ferracute Machine Co., Bridgeton, N. J. 
i Erie Engrg. Co., Kenmore Station, Buf- 
alo, N. 
Lapointe Machine Tool Co., 34 Tower St., 
udson, Mass. 


PRESSES, Extrusion 


Bliss Co., E. W., 1375 Raff Rd., S. W., Can- 
ton, Ohio. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Erie Foundry Co., Erie, Pa. 

Farquhar, A. B., ‘Div. Oliver Corp., York, Pa. 

Federal Press Co., Elkhart, Ind. 

Hydraulic Press Mount Gilead, Ohio 

Engrg. Co. Kenmore Station, Buf- 
alo 

Verson Allsteet Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, I! 


Grand Haven, 


PRESSES, Foot 
Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 
io. 
Ferracute Machine Co., Bridgeton, N. J. 
Niagara Machine & Tool orks, 683 North- 
land Ave., Buffalo, N. Y. 


PRESSES, Forging 

Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 

Baldwin-Lima- Hamilton Corp., Eddystone Div., 
Philadelphia 42, 

Bethlehem Steel Bethlehem, Pa 

Bliss Co., E. W., 1375 Raff Rd., S W., Canton, 


hio 
Clearing Mch. Corp., Div. U. S. Industries, Inc., 
6499 W. 65th St., Chicago, IH. 
Cleveland Punch > Shear Works Co., 3917 St. 
Clair Ave., N. Cleveland, Ohio. 
Dake Corp., 604 “Sccman St., Grand Haven, 
Mich. 
Erie Foundry Co., Erie, Pa 
Farauhar, A. B., Div. Oliver Corp., York, Pa. 
Ferracute Machine Co. =“ eton, N. J. 
Hydraulic Press Mfg. ount Gilead, Ohio. 
Lake Engrg. Corp., Station, Buf- 
falo 
Niagara Machine & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 
Verson Allsteel Press 5 St., and S. Ken- 
wood 
Wilson, K. R., Inc., i Mill St., Arcade, N. Y, 


PRESSES, Hydraulic 


American Broach & Mch. Co., Ann Arbor, Mich. 

Anderson Bros., Mfg. Co., 19/0 Kishwaukee St., 
Rockford, til. 

Baldwin-Lima- ane Corp., Eddystone Div., 
Philadelphia 42, 

Bethlehem Steel Pa. 

Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa. 

Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 


hio. 

Chambersburg Engrg. Chambersbur: 

Cincinnati Milling ‘Co, Oakley, 
nati 9, Ohio 

Cincinnati Milling Mch. Co. (Hydroform), Cin- 
cinnati 9, Ohio. 

Clearing Mch. Corp., Div. U. S. Industries, Inc., 
6499 W. 65th St., Chicago, Ill. 

Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 

Dake Corp., 604 Seventh St., Grand Haven, 


ic 
Denison Engrg. Co., 1160 Dublin St., Columbus 
Detroit Broach Co., (special 


Box 156, Rochester, 
(Continued on 344) 


“BEST 51306 WE 


VAN 


That’s the price of this 
5-Ton HANNIFIN Press* 


A lot of production men have made such 
comments about this versatile little hydraulic 


press. 


They like the way you can adjust it to the 
exact force you need for each job, all the way 
from 1 tonto 5 tons. The backstroke is adjust- 
able, too, so the ram just clears the work on 
any job. Fast-acting controls. Prompt delivery 


from stock. 


WRITE. Complete information and prices on 
the Hannifin line of 1- to 10-ton Hydraulic 


Presses will be sent on request. 


*Price complete with motor and starter F.O.B. our press 
plant, St. Marys, Ohio, subject to change without notice, 


HANNIFIN 


Hannifin Corporation, 509 S. Wolf Road, Des Plaines, Illinois 


For more information fill in page number on Inquiry Card, on page 201 
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Erie Foundry Co., oe Pa. 

Farquhar, A. B., Div. Oliver Corp., York, ~ 

Farrel- -Birmingham Co., Inc., 25 Main St., 
sonia, Conn. 

Federal Mch. & Welder Co., Warren, Ohio. 

in aie Corp., 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 

Erie Corp., Kenmore Station, Buf- 
alo, N. 

Lapointe Machine Tool Co., 34 Tower St., 
udson, Mass. 

Niagara Machine & Tool Works, 683 North- 
land Ave., Buffalo, 

Verson Alisteel Co., 93rd St. and S. Ken- 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


PRESSES, Screw 
ones Se., E. W., 1375 Raff Rd., S. W., Canton, 


604 Seventh St., Grand Haven 


Ferracute Machine Co., Bridegton, N. J. 
Niagara Machine & Tool forks, 683 North- 
land Ave., Buffalo, N. Y. 


PRESSES, Sheet Metal Working 


Allen, Alva F., Box 426, Clinton, Mo. (Bench) 
Baldwin-Lima- Hamilton Corp., Eddystone Div., 
Philadelphia 42, 
Lima- Corp., Lima-Hamilton 
Hamilton, Ohio. 
Bath, “Cyril Co., ‘Aurora & Solon Road, Solon, 


io 
var E. W., 1375 Raff Rd., S. W., Canton, 


io. 

Chambersburg Engra. Co., Chambersburg, Pa. 

Cincinnati Milling Mch. Co. Oakley, Cincin- 
nati 9, Ohio. 

Cincinnati Milling Mch. Co. (Hydroform), Cin- 
cinnati 9, Ohio. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Come Mch. Corp., Div. U. S. Industries, Inc., 
6499 W. 65th St., Chicago, Ill. 

Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 

Cleveland Punch . Shear Works Co., 3917 St. 
Clair Ave., N. Cleveland, Ohio. 

Consolidated men® Tool Corp., Rochester, N. Y. 

604 Seventh St., Grand Haven, 

ch. 

Danly Machine Spochsities, nc., 2107 S. 52nd 

Ave., Chicago 50, 


Dreis & Krump Mfg. , = 7416 Loomis Blvd., 
Chicago 50, Ill. 

Erie Foundry Co., Erie, Pa. 

Espen-Lucas Machine Works, Front St., and 
Girard Ave.. Philadelphia, Pa. 

Farquhar, A. Div. Oliver Corp., York, Pa. 

Federal Machine & Welder Co., Overland Ave., 
Warren, 

Federal Press Elkhart, Ind. 

Ferracute Machine Co., Bridgeton, N. J. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 

Johnson Machine & Press Corp., Elkhart, Ind. 
Pittsburgh, Pa. 

L & J Press Corp., Elkhart, Ind. 

a = Erie Engrg. Corp., Kenmore Station, Buf- 
alo, 

Minster Machine Co., Minster, Ohio. 

Niagara Machine & Tool Works, 683 Northland 
Ave., Buffalo, N. 

— ‘Allsteel Press , 93rd and S. Kenwood 
Ave., Chicago, Ill. 

Wales-Strippet Corp., North Tonawanda, N. Y. 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 


PRESSES, Straightening 


Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Colonial Broach & Machine Co., P. O. Box 37, 
Harper Sta., Detroit 13, Mich. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

o— Corp., 604 Seventh St., Grand Haven, 


Erie Foundry Co., Erie, Pa. 
Farquhar, A. ‘Div. Oliver Corp., York, Pa. 
Hannifin fox 501 S. Wolf Rd., Des Plaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 

Lake Erie Eng. Corp., 470 Woodward Ave., 
Buffalo, 

Niagara Machine & Tool Works (Utydrautic), 
683 Northland Ave., Buffalo, N. 

Springfield Mch. Tool Co., Cie. 

Verson Allsteel Press Co., 93rd Ken- 
wood Ave. Chicago, 

Wilson, K. R., Inc., 211 Mitt St., Arcade, N. Y. 


PROFILING MACHINES 

Axelson Mfg. Co, 6160 S. Boyle Ave., Los 
Angeles 58, Cal 

Cincinnati Milling “Mch. Co., Oakley, Cincin- 
nati 9, Ohi 

Consolidated ‘Nch. Tool Corp., Rochester, N. Y. 
Coss Corp., 405 Lexington Ave., New York 17, 


Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 
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Gorton, George Machine Co., 1110 W. 13th 
St., Racine, Wis. 


Morey Machinery v Inc., 383 Layfette St., 


New York 3, N. 
Pratt bs Whitney iis Inc., West Hartford, 


Con 
Sheffield Corp., 721 Springfield St., Dayton 1, 
io, 


PULLEYS 


Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass. 


PULLEYS, Friction Clutch 
Brown & Sharpe Mfg. Co., Providence, R. 1. 


PUMPS, Coolant, Lubricant and Oil 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Celta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

Gray-Mills Co., 1948-52 Ridge Ave., Evanston, 


Ingersoll-Rand Co., tie! 

Logansport Machine Co., Inc., 810 higoe Ave., 
Logansport, Ind. 

Ruthman Co., 1809 Reading Rd., 
Cincinnati 12, Ohio. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 

Tomkins-Johnson Co., Jackson, Mich. 

Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Blvd., Detroit, Mich. 

Viking Pump Co., Cedar Falls, lowa. 


PUMPS, Hydraulic 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Brown & Sharpe Mfa. Co., Providence, R. I. 

Chambersburg Engrg. Co., Ch hambersburg, Pa. 

Engrg. Co., 1160 ‘Dublin St., Columbus 


Hydraulic. ‘Press Mfg. Co., Mount Ohio. 

Ingersoll-Rand Co., 

Lapointe Machine Tool 34 
udson, Mass. 

Ongar Co., 1569 W. Pierce St., Milwaukee, 


Sundstrand Machine Tool Co., 2531 lith St., 
Rockford, II! 

Vickers Incro rated, Division of Sperry Rand 
Corp., 402 Oakmon Blvd., Detroit, Mich. 

Viking hae Co., Cedar Falls, lowa. 


PUMPS, Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, 
Ingersoll- Rand Co., Phillipsburg, N. J. 


PUMPS, Rotary 

Brown & Sharpe Mfg. Co., Providence, R 

Sundstrand Machine Tool Co., 2531 11th &., 
Rockford, Ill. 

Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Blvd., Detroit, Mich. 

Viking Pump Co., Cedar Falls, lowa. 


PUNCHES AND DIES 
See Dies, Sheet Metal, Etc. 


PUNCHES, Centering 


Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 


PUNCHING MACHINERY 


Allen, Alva F., Box 426, Clinton Mo. 
Bath, Cyril Co., Aurora & Solon Road, Solon, 


Ohio 
— Forge Co., 490 Broadway, Buffalo, 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Clevelond Punch . Shear Works Co., 3917 St. 
Clair Ave., N. Cleveland, io. 

Consolidated Mch. Cor Rochester, mY. 

Ferracute Machine fo. Bridgeton, N N. 

Corp., 501 S. Wolf Rd., Plaines, 


anes Mch, & Tool Works, 683 Northland 
ve., Buffalo, N. Y. 

Ryerson, Joseph T., & Son Inc., 2558 W. 16th 
St., Chicago 18, in. 

Verson Allsteel Press Co., 93rd St. & S$. Ken- 
wood Ave., Chicago, lif. 

Wales-Strippet Corp., North Tonawanda, N. Y. 

Wiedemann Machine Co., 4272 Wissahickon 
Ave., Philadelphia, Pa. 


RACKS, Gear Cut 


Boston Gear esta, 3200 Main St., North 
Quincy 71, Mass. 

Brown & Sharpe Mfg. Co., tee 

Gear Inc., 2635 W 

Chicago 47, Ill. 


ial Mchry. Co., 287 Homestead 
St., tford, Conn 
& Scott CO., 5114 Hamilton, Cleve- 


land, Ohio 
Philadelphia. “Gear Inc., Erie Ave. and 
ag 
Co. °3901 Hamilton Ave., 


Stahl Gear & M 
Cleveland 14, Oni 


REAMER HOLDERS 
Besly-Welles Corp., 112 Dearborn Ave., Beloit, 


is. 
Soy jones & Co., 1903 Rockwell St., Chicago 


Warner & Swase Co., 8701 Carnegie Ave., 
Cleveland 3, Ohio. 


REAMERS 


Ace Drill Corp., Adrian chloe, 
Barber-Colman So, Rock and ontague, Rock- 


‘ord, Ill. 
—* Corp., 112 Dearborn Ave., Beloit, 


Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 2 27, Mich. 
Chicago-Latrobe Twist _ Works, 411 Ww. 

Ontario St., Chica - tl. 
Cleveland Twist. Dril Co., 1242 E. 49th St., 
Clevel Ohio 
DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Ex-Cell- 1200 Oakman Bivd., Detroit 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Haynes Stellite Co., Div. Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York, 


rational Twist Drill & Tool Co., & Winter 
Bros. Co., Rochester, Mich. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn. 

Scully- Jones | & Co., 1903 Rockwell St., Chi- 
ago 

Whitman’ & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


REAMERS, Adjustable 


Barber-Colman Co., Rock and Montague, Rock- 
ord, Ill. 
Bes! “epaees Corp., 112 Dearborn Ave., Beloit, 


Dept., General Electric Co., 237, 
Roosevelt Park Annex, Detroit 32, Mic! 

Cleveland Twist Drill Co., 1242 E. oe as 
Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

ae Tool Corp., 193 “Thomas St., Mead- 
ville, Pa. 

Wesson Co., sa Woodward Heights Bivd., 
Ferndale, ‘Mic 

Whitman ‘& 40600 Plymouth Rd., 
Plymouth, Mich. 


REAMERS, Taper Pin 
Corp., 112 Dearborn Ave., Beloit, 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, io 

Greenfield Tap & Die Corp., Gresenfield, Mass. 

Kaufman Manufacturing Co., Manitowoc, Wis. 

National Twist Drill & Tool Co., & Winter Bros. 
Co., Rochester, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich, 


REAMING MACHINES 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Buhr Mch. Tool Co., 835 Green St., Ann Arbor, 
ich. 
Greaves Machine Tool Co., 2009 Eastern 
Avenue, Cincinnati, Ohio 
Hartford Special Machinery oe. 287 Home- 
stead Ave., Hartford 12, Con 
Kaufman Manufacturi Wis. 
Michigan Drill Head Detroit 34, Mich. 
by orman Co., 3640 Main Springfield 
ass. 


RECORDING INSTRUMENTS 
National Acme Co. (for counting), 170 E. 131st 
St., Cleveland, Ohio. 


REELS, Stock, Standard and Automatic 


U. S$. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


REFRACTORS, Heat-Trecting Furnace 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


(Continued on page 346) 
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FEDERAL 


WELDING 


PRESS 


a complete seat frame with every press stroke! 


Frames for automobile seat backs and cushions are 
being resistance welded on Federal Welding Presses 
at the Great Lakes Spring Division of Rockwell 
Spring and Axle Co. 


Only Federal can offer single company responsibility 
in supplying both the mechanical welding press and 
the welder tooling based on their long experience in 
both press (Warco) and resistance welder (Federal ) 
manufacture. 


There are many manufacturing operations existing 
today where a mechanical welding press would pay 
dividends. If you have one of them, why not contact 
the one company best suited to provide the answer? 
That’s Federal — First in Resistance Welding. Weld- 
ing Press brochure on request. 


Close-up view of welding capsule. 


There's no comparison between the old single weld method and this “auto- 


A variety of welding 
capsules can be used 
with these presses. 
For a changeover in 
product. simply 
change the todling. 


mated” .production line made possible through the Federal Welding Press. 


For more information fill in page number on Inquiry Card, on page 261 


The Federal Machine and Welder Company 
WARREN, OHIO 


~federal— 


WELDERS 


‘arco 
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always 
assured 


"BEARINGS BUSHINGS 
"WEARING PARTS 


PRODUCTS CO. 


“Bearing Specialists Since 1919”" 


Please send free literature and serv- 
ice data sheets on Promet Bronze. 


to precisely 
controlled tolerances is 


1395 OBERLIN AVENUE, LORAIN, OHIO, U.S.A. 


City & 
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COMPANY — 


REGULATORS, Temperature 
General Electric Co., Schenectady, N. Y. 


REMOVERS, Japan, Enamel, Etc. 
Ce ea. Inc., 19 Rector St., New York, 


RETAINING RINGS FOR BEARINGS, Etc. 
ies Ball Bearing Co., Nicetown; Philadelphia, 


Waldes-Kohinoor, Inc., 4716 Austel Place, 
Long Island City 
, 


RHEOSTATS 


Allen-Bradley Co., 1326 S. 2nd St., Milwaukee, 


is. 
General Electric Co., Schenectady, N. Y. 


RIVET SETS 

Bethlehem Steel Co., Bethlehem, Pa. 

Cleveland ‘Shear Works. Co., 3917 St. 
Clair Ave., , Cleveland, Ohio. 


RIVETERS, Hydraulic 

Bethlehem Steel Co., en, Pa. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Repeats Corp., 501 S. Wolf Rd., Des Plaines, 


RIVETERS, Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, 7s 

Grant Mfg. . Machine Co., 90 Silliman St., 
Bridgeport 5, Conn. 

Ingersoll-Rand Co., Phillipsburg, N. J. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, “i, 

Thor Power T ool Co. 
00 ic er be 
Philadelphia, Pa, 


RIVETING MACHINES 
near Forge Co., 490 Broadway, Buffalo, 


Grant Mfg. & Machine Co., 90 Silliman St., 
Bridgeport 5, Conn. 
is ‘apg Corp., 501 "5, Wolf Rd., Des Plaines, 


Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
etroit 7, Mich 

Tomkins-Johnson Co., Jackson, Mich. 

Townsend, H. P., Mfg. Ce., Elmwood, Conn. 


RIVET MAKING MACHINES 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio. 


RUBBER PRODUCTS 
Garlock Packing Co., Palmyra, N. Y. 


RULES, Steel 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Scherr, George Co., Inc., 200 Lafayette St. 

Starrett, The L.’S. Co., Athol, Mass. 


RUST PREVENTIVES 

Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

Oakite Products, Inc., 19 Rector St., New York, 


N.Y. 
Scherr, George Con 200 Lafayette St., 
New York 12, 


SAND BLAST EQUIPMENT 
See Blast Cleaning Equipment 


SANDERS 


Chicago ene eye Tool Co., 6 E. 44th St., 
ew York, 

Delta Power gon Div., Rockwell Mfg. Co., 
Pittsburgh, P 

Ingersoll-Rand i: Phillipsburg, N. J. 

Mattison Machine Works, Rockford, Ill. 

Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 

Thor Power Tool Co., Aurora, Illinois. 


SAW BLADES, Hack 


dale Ave., Chicago, | 


Armstrong-Blum Mfg. i 5700 W. Blooming- 


DoAll Co., 254 Laurel Ave., Des Plaines, III. 
Simonds Sow & Steel Co., 470 Main St., Fitch- 


burg, Mas 
Starrett, The 1S Co., Athol, Mass. 


SAW SHARPENING MACHINES 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchry Co., Penton 
Bidg., Cleveland, Ohio. 

Scherr, "George, Coy, Inc., 200 Lafayette St., 
New York 12, N. 


SAWING MACHINES, Circular 


Consolidated Mch Tool Corp., Rochester, N.Y. 
Cosa Corp. ., 405 Lexington Ave., New York 17, 


N.Y 
_ Power Tool Div., Rockwell Mfg. Co., 
4G N. Lexington Ave., Pittsburgh 8, Pa. 
DoAlt Co., 254 Laurel Ave., Des Plaines, il. 
Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia 
Motch & Merryweather Tbuhey Co., Penton 


Bidg., 
Townsend, H. P., Mfg. Co., Elmwood, Conn. 
= Mochine Too Corp., 75 West St., New 
or’ 


SAWING MACHINES, Friction 

DoAll Co., 254 Laurel Ave., Des Plaines, Il. 

Ryerson, Joseph T., & Son, ‘Inc., 2558 W. 16th 
Chicago 18” 


SAWING MACHINES, Metal Cutting 
Band 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pa. 

454 Laurel Ave., Des Plaines, Ill. 

St., Chicago 18, Ill. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Walker-Turner Div., Keeney & Trecker Corp., 
South Ave., Plainfield, $s 


SAWING MACHINES, Power Hack 


American 1232 Penn Ave., 
Pittsburgh 22, 

Armstrong-Blum mio. Co., 5700 W. Blooming- 
daie Ave., Chicago, 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White 

Ryerson, Joseph . ‘Son, Inc., 2558 W. 16th 
St., Chicago 18" 


SAWS, Circular Metal Cutting 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, A 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

DoAll Co., 254 Laurel Ave., s Plaines, Ill. 

Espen- -Lucas Machine Works, Front St. a 
Girard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchry Co., Penton 
Bldg., Cleveland, Ohio. 

National Twist Drill & Tool \ & Winter 
Bros., & Co., Rochester, Mich 

— —* & Steel Co., 470 Main St., Fitch- 
ur 

Triplex ioewine Tool Corp., 75 West St., New 

York 6, N. Y. 


SAWS, Metal Cutting Band 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ili. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 

DoAll Co., 254 Laurel Ave., Des Plaines, III. 

Johnson Mfg. Co., Albion, Mich. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, 

& Steel Co., 470 Main St., Fitch- 
ur 

Starrett, The L. S., Co., Athol, Mass. 


SAWS, Portable Electric 


Thor Power Tool Co., Aurora, Illinois 


st we u leno ra lee 
: grooves, even 
around acute bends... 
no sharp edges or burrs... im- 
; there is no “wiping” action. 
: Available rough cast if desired. 
and condition of 
tations, literature 
The 
Crucible 
D> = 
| 


your feed... 
set your speed! 


quickly ... almost automatically with the 


LODGE & SHIPLEY PowetTiin LATHE 


and SPEED-DIAL HEAD! 


Take “by-guess” and “by-golly” confusion out 
of lathe operation! Lodge & Shipley POWER- 
TURN Lathes with Speed-Dial Head make 
speed selection and setting simple as a...b...¢! 

a... set work diameter 

b... read r.p.m. opposite cutting speed 

c... set levers to automatic indicator lights 
This time-saving, fool-proof simplicity is but one 
feature of New POWERTURN Lathes. Com- 
bined with traditional Lodge & Shipley accuracy 
and rugged strength are many other features for 
new precision and new operating convenience. 
New literature . . . ready now .. . tells the 
complete story: how POWERTURN Lathes 


are designed to facilitate turning to higher lodge © Ghipley 


levels of profitable operation. 13, 16 and 20-inch 


sizes; Engine, Toolmaker and Gap types plus your Lopce-<cal choice / 


famous COPYMATIC with both 45° and 90° 
tool slides. The Lodge & Shipley Company, 
3055 Colerain Ave., Cincinnati 25, Ohio. 


For more information fill in page number on Inquiry Card, on page 261 MACHINERY, July, 1956—347 
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more accurate holes. 


with ‘‘ground-from-the-solid”’ 


Drill Length Chuohing 
REAMERS 


More holes faster . . . and at lower cost! 
That’s what you want from a reamer, and 
that’s what you get from Ace Drill Length 
and Chucking Reamers! They’re made of 
pre-hardened H.S.S. and produced by the 
Ace “ground-from-the-solid” process. This 
gives them their highly polished right-hand 
spiral flutes . . . plus keener, longer-lasting 
cutting edges that produce smoother, more 
accurate holes. They’re economical to use, 
too, particularly the drill length reamers. 
Because, with flutes nearly twice the length 
of chucking reamers, they can be re-ground 
more times for longer useful life. Next 
time you need reamers, ask your distribu- 
tor for “ACE”. If he doesn’t have them, 
send coupon for complete details. 


ACE DRILL CORPORATION | 
Adrian, Michigan | 
Gentlemen: Please send me your Catalog No. 52-A | 
| containing complete information on ACE "Ground-from- | 
the-Solid” Drills and hardened H.S.S. drill blanks. | 

NAME | 
COMPANY 
ADDRESS. | 
city STATE | 


ACE DRILL 


ADRIAN, MICHIGAN 


ORIGINATORS OF DRILLS 
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SAWS, Screw Slotting 

Barber-Colman Co., Rock and Montague, Rock- 
ford, 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, R. 

National Twist Drill & Tool Co., & Winter Bros. 
Co., Rochester, Mich. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Starvett, The L. S., Co., Athol, Mass. 


SCRAPERS, Hand and Power 


Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 


SCREW DRIVERS, Power 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Ingersoll- Rand Co., Phillipsburg, N. J. 

Thor Power Tool Co., Aurora, Illinois 


SCREW DRIVING AND NUT SETTING 
EQUIPMENT 


Ingersoll-Rand Co., Phillipsburg, N. J. 
Thor Power Tool éo., Aurora, Illinois 


SCREW MACHINE TOOLS 
AND EQUIPMENT 


Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio 

Brown & Sharpe. Mfg. Co., Providence, R. 1. 

Cleveland pademanie Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio. 

Colonial Broach & Machine oo. P.O. Box 37, 
Harper Sta., Detroit 13, 

Gisholt Machine wee 245 Ave., 
Madison 10, 

Greenlee Bros. 12th and Columbia 
Aves., Rockford, Ill. 

National Acme Co., 170 E. 13st St., Cleve- 
land, Ohio. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, R. I. 

Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
R and L Tools, 1825 Bristol St., Philadelphia 


40, Pa. 

Reed Rolled Thread Die Co., P.O. Box 350. 
Worcester, Mass. 

Warner & honey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


SCREW MACHINE WORK 


eg Automatic Machine Co., 4932 Beech 
Cincinnati 12, Ohio. 

semen Mch. Screw. Corp., New Haven, Conn. 

Mueller Brass Co., Port Huron 35, Mich. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 

Ottemiller, M. H., Co., York, 

Standard Pressed’ Steel Co., Pa. 

Wicaco Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


SCREW MACHINES, Automatic 
Single and Multiple Spindle 


American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, Pa. 

Brown & harpe_ Mfg. Co., Providence, R. |. 

Cleveland Automatic Machine Co., 4932 Beech 
St., Cincinnati 12, Ohio. 

Con2 Automatic Mch. Co., Inc., Windsor, Vt. 

Cosa YP 405 Lexington Ave., New York 17, 


N. 

Sune George, Mch Co., 1110 W. 13th St., 
Racine, Wis. 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, onn, 

Scherr, George 200 Lafayette St., 
New York 


Townsend, H. fo. Co., Elmwood, Conn. 


SCREW MACHINES, Hand 


See also Lathes, Turret 

American 1232 Penn Ave., 
Pittsburgh 22, 

Bardons & Oliver Ft. W. 9th St., Cleve- 
land 13, Ohio 

Brown & Sharp e Mfg. Co., Providence, R. 1. 

Gisholt jodie Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Hardinge Bros., Inc., 1418 College Ave., 
Elmira, N. Y. 

Rivett Lathe & Grinder, Inc., 
35, Mass. 

Warner & Swasey hae 5701 Carnegie Ave., 
Cleveland 3, Ohio 


Brighton, Boston 


For more information fill in page number on Inquiry Card, on page 261 


SCREW PLATES 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Threadwell Tap & Die Co., Greenfield, Mass. 


SCREWS, Cap, Set, Safety Set and 


Machine, Etc. 

on > Mfg. Co., 133 Sheldon St., Hartford 2, 
onn. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 

Ottemiller, W. H. Co., York, Pa. 

Parker-Kalon Div., General American Trans- 
eee Corp., 200 Varick St., New York, 


Russell, Burdsall & Ward Bolt & Nut Co., 100 
Midland Ave., Port Chester, N. Y. 
Standard Pressed Steel Co., Jenkintown, Pa. 


SCREWS, Self-Tapping, Drive 


Parker-Kalon Div., General American Trans- 
1 nel Corp., 200 Varick St., New York, 


SCREWS, Thumb 


Parker-Kalon Div., General American Trans- 
oe Corp., 200 Varick St., New York, 


Russell, Burdsall & Ward Bolt & Nut Co., 
100 ‘Midland Ave., Port Chester, N. 
& Co., 400 Vulcan St., Buffalo 


SEALS AND RETAINERS, Oil or Grease 
Crone Packing Co., 1800 Cuyler Ave., Chicago, 


Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave., 
Chicago, Illinois 
Garlock Packing Co., Palmyra, N. Y. 


SECOND-HAND MACHINERY, Etc. 


Eastern Machinery a 1006 Tennessee Ave., 
Cincinnati 22, Ohi 
Miles Machinery Co., hie 770, Saginaw, Mich. 


SEPARATORS, Centrifugal 
De Laval Separator Co., Poughkeepsie, N. Y. 


SEPARATORS, Oil or Coolant 

Barnes Drill Co., (Magnetic), 814 Chestnut, 
Rockford, Ill. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 


SHAFTING, Steel 

Bethlehem Steel Co., Bethlehem, Pa. 

Cumberland Steel Co., Cumberland, Md. 

De Laval Separator Co., Pou hkeepsie, N. Y 

Ryerson, Jos. T., & Son, inc., 558 W. 16th St. 
Chicago 18, Ill. 


SHAFTS 

National Forge & Ordnance Co., Irvine, Warren 
County, Pa 

Standard ‘Pressed Steel Co., Jenkintown, Pa. 


SHAFTS, Hollow-Bored 
Bethlehem Steel Co., Bethlehem, Pa. 


SHAFTS, Turned and Ground 

Bethlehem Steel Co., Bethlehem, Pa. 

Cumberland Steel Co., Cumberland, Md. 

& Ordnance Co., Irvine, Warren 
ounty, 

Ryerson, Jos. Inc., 2558 W. 16th St., 
Chicago 18, 


SHAPER-PLANERS 


Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHAPERS 

American 1232 Penn Ave., 
Pittsburgh 22, 

American Tool Works Co., Pearl and Eggleston 
Ave., Cincinnati, Ohio. 

Atlas Press Co., Kalamazoo, Mich. 

Austin Industrial Corp. 76 “Mamaroneck Ave., 
White Plains, N. 

oeeeean Co. (Hendey Mch. Div.) Rock- 
ord, Ill. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 


(Continued on page 350) 
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Solve Bearing Space 
Limitation Problems 


XTR 


Advantages 
e@ Have unusually large bores compared to outside diameter 


@ Provide utmost in accuracy, rigidity, and load capacity — 
(radial and thrust) 


e@ Are compact, light in weight 


e Allow greater freedom in design. In many cases these bear- 
ings provide the only solution where space is at a premium. 


Norma-Hoffmann “XLS” Extra Light Inch Series Ball Bear- 
ings provide engineers and designers the advantage of 
high anti-friction performance plus space saving. They 
are ideal for hollow shafts. 

These bearings are self-contained, non-separable and 
are suitable for combined radial and thrust loads in 
either direction. They are available in sizes from 1%” 
to 222” bore. Our Field Engineers will gladly help you 
with your bearing problems. Write for their assistance 
and catalog. 


NORMA-HOFFMANN 


BEARINGS 


NORMA-HOFFMANN BEARINGS CORPORATION 
Founded in 1911 : STAMFORD, CONNECTICUT 


FIELD OFFICES: Atlanta - Chicago + Cincinnati - Cleveland - Dallas + 


Denver - Detroit +« Kansas City + Los Angeles + San Francisco + Seattle 


For more information fill in page number on Inquiry Card, on poge 261 MACHINERY, July, 1956—349 
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Rockford Mer Tool Co., 2500 Kishwaukee St., 


Rockford 
Sheldon Mch. Co. uae 4240-4258 N. Knox 
Ave., Chicago 41 
South Bend Lathe Works, Inc., 425 E. Madisor 
St., South Bend, Ind. 


SHAPERS, Vertical 
Austin Industrial cor., 76 Mamaroneck Ave., 


White Plains, 

ge & Whitney pad Inc., West Hartford, 

mockiend Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


SHAPERS, Structural 


Steel Co., Bethlehem, Pa. 
. S. Steel Corp. (Carnegie- Illinois Steel Corp., 
Co., Div., Tennessee 
Coal, Iron & R. R. Co., Div.), 436 7th Ave., 
Pittsburgh, Pa. 


SHEARING MACHINERY 


Bethlehem Steel Co., Bethlehem, Pa. 
ee} Forge Co., 490 Broadway, Buffalo, 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 

Cleveland Punch ; Shear Works Co = 3917 St. 
Clair Ave., N. Cleveland, Ohio. 

Consolidated’ Meche Tool Corp., N. Y. 

Ferracute Machine Co., Bridgeton, N. 

orn Corp., 501 S. Wolf Rd., Des ities. 


Niagara Mch. & Tool Works, 683 Northland 
Ave., 

Ryerson, Jos. & Son, Inc., 2558 W. 16th St., 
Chicago is. ‘fil. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, 

vous Co., ‘550 Walworth Ave., Cleveland, 

io. 


SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio. 


SHEARS, Rotary 


Bliss, E. W., Co., 1375 Raff Rd., S. W., Canton, 


io. 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Cleveland Punch 3 Shear Works Co., 3917 St. 
Clair Ave., N. E. Cleveland, Ohio. 

Consolidated “Mch. El Corp., Rochester, N. Y. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., 

Ryerson, Jos. & Son, Inc., 2558 W. 16th St., 
Chicago “Ul. 

Simonds Saw & Steel Co. (Knives), 470 Main 
St., Fitchburg, Mass. 


SHEARS, Squaring 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Punch : Shear Works Co., 3917 St. 
Clair Ave., N. E. Cleveland, Ohio. 

Consolidated Mch. Tool Corp. , Rochester, N.Y. 

Hamilton Div. of the Lo & Shipley Co., 
Hamilton 1, oy. hag the Ledge & Shipley Co., 
Hamilton 

Niagara Mch. * Tool Works, 683 Northland 
Ave., Buffalo, 

Simonds Saw & Steel £o., (Blades), 470 Main 
St., Fitchburg, Mas 

Verson Allsteel Press Co, 93rd St. & S. Ken- 
wood Ave., Chicago, 


SHEET METALS 


American Brass Co., 25 Broadway, New York, 


Bethlehem Steel Co., Bethlehem, 
Bridgeport Brass Co., Bridgeport, C 
New Jersey Zinc Co., 160 Front St., New York, 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
hicago 18, 

U. S. Steel Corp., ‘(Carnegie-Illinois Steel Corp., 
Columbia) Co., Div., Tennessee 
Coal, Iron & R. R. Co., Div.), 436 7th Ave., 
Pittsburgh, Pa, 


SHEETS, Iron and Steel 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem i; Co., Bethle em, Pa 

Ryerson, Jos. * Son, Inc., 2558 W. 1éth St., 
. S. Steel (Garnegie- Illinois Steel Corp., 
sa Columbia wr Co., Div. Tennessee 
Coal, Iron & R. R. Co., Div.), 436 7th Ave., 
Pittsburgh, Pa. 


SHIMS 


Laminated Shim Co., Inc., Glenbrook, Conn. 


SLEEVES 
Besly-Welles Corp., 112 Dearborn Ave., Beloit, 


Wis. 

Cleveland Twist, Co., 1242 E. 49th St., 
Cleveland 

Greenfield Tap ‘Die Corp., Mass. 


Haynes a ‘Carbide & Carbon 
Corp New York, N. Y. 
Nationa Tool Co., Rochester, 


Scully-Jones & Co., 1903 Rockwell St., Chicago 
Shenango-Penn Mold Co., Dover, Ohio. 


SLOTTING MACHINES 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Consolidated Mch. Tool COR Rochester, N. Y. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

Townsend, H. P., Mfg. Co., Elmwood, Conn. 


SOCKETS 

Armstrong Bros., Tool Co., 5200 W. Armstrong 
Ave., Chicago 

Bes! anes orp., 112 Dearborn Ave., Beloit, 


Chicago-Lotrobe Twist Drill Wks., 411 W. 
Ontario St., Chicago, 

Cleveland Twist Dril Co., 1242 E. 49th St., 
Cleveland, Ohio 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Tool Co., Rochester, 


M 
Scully-Jones & Co., 1903 Rockwell St., Chicago 


Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7, 


SPECIAL MACHINERY AND TOOLS 

Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 

Axelson Mfg. or 6160 S Boyle Ave., Los 
Angeles 58, Cal. 

Baird Meching Co., 1700 Stratford Ave., Strat- 
or 

Baldwin-Lima- Corp., Eddystone Div., 
Philadelphia 42, 

Baldwin-Lima- Pomel toed Corp., Lima Hamilton 


Div., Hamilton, 
Baker Bros., Inc., Sta. F., P.O. Box 101, Toledo 
io. 


(Continued on page 352) 


The Levin micro-drilling equipment 
shown here can be used with the 
smallest drills available. It is de- 
signed so that the drilling does not 
depend on the operator’s sense of 
feel. The drill can be retracted for 
chip removal and returned to the 
drilling position without striking 
the bottom of the hole. While com- 
mercial drills can be had as small 
as .0016” this micro-drilling ap- 
paratus has successfully produced 
holes as small as .0006”. i 


Send for Catalog M describing 
complete line of instrument lathes 
and accessories. 


ON ZEVIN . INSTRUMENT LATHES 


EE 

MICRO-HOLES 
DOWN TO .0016"” | 

SPEED & ACCURACY 

/| 

q LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 

: 


adjusts driving torque to suit 
material, type of tool and 
size of tap 


Turn the material selector dial to the proper setting...insert the tool with 
its proper collet...and your TAP-SAVER tapping head automatically 
provides exactly the right driving torque for all working conditions! 


What’s more, this torque is always accurately maintained. Whenever 
resistance increases, controlled slippage in the overriding clutch within the 
tapping head compensates for it. Think what this means in terms of 
operating advantages! Tap breakage is virtually eliminated. Thread 
accuracy and finish are improved materially. And output rises profitably. 
Production time is also cut sharply as tools easily interchange in the 
TAP-SAVER’S quick-change chuck. A series of operations on the same hole 
can be completed without repositioning either spindle or the work —only 
the collet and tool are changed. 


Investigate now—learn how the new Davis TAP-SAVER can solve many 
production problems for you and quickly pay for itself in decreased ma- 
chining costs. WRITE FOR BULLETIN No. DB-160. 


Eliminates “forced,” “‘chattered’’ and “‘stripped’’ threads 
¥ as well as broken taps—no damage to starting threads 
when withdrawing tap. 
TAP-SAVER head does either right or left-hand tapping, 
drilling, reaming, spot facing and counterboring. Cuts 
hole time by half. 
One dial setting covers all work on any material. Absolute 
safety under all conditions with all tools, in through or 
blind holes. 
Three sizes of tapping heads are supplied as standard 
with Morse taper shanks Nos. 3 through 7. Special 
shanks or draw key slots for any machine are available 
on order. Each head furnished in steel box with three 
drill collets and seven tap collets in appropriate sizes. 


BORING TOOL DIVISION. 


GIDDINGS & LEWIS MACHINE TOOL CO., Fond dw tac, Wisconsin 
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MINIMIZE TAP BREAKAGE! INCREASE TAP. 
* GET MORE ACCURATE, BETTER-FINISHED THREADS! 
@ sTEEL > 
a 
a= 
“y } 
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Product Directory 


oat. Cyril Co., Aurora & Solon Road, Solon, 


io 

Barnes Drill Co., bh Chestnut, Rockford, Ill. 

Barnes, W. F. & John Co., 201 S. Water St., 
Rockford, Ill. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

Bethlehem Steel Co., Bethlehem 

Gear Mch 35 Spring 
arden St., Philadelphie, 

Birdsboro Steel Fdy. & M Co., Birdsboro, Pa. 

Blanchard Mch. Co., St., Cambridge, 


Mass. 
ay ~ E. W. Co., 1375 Raff Rd., S. W., Canton, 
Oe Mch. Tool Co., 835 Green St., Ann Arbor, 
ich 


Chambersburg Engrg. Co., Chambersburg, Pa. 

ae Milling Mch. Co., Oakley, incin- 
nati Ohio. 

‘Broach & Machine P.O. Box 37, 
Harper Sta., Detroit 13, 

Die-Tool & Mch. Cleveland 

Columbus, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. C. 

Coulter, James, Machine Co., Bridgeport 5, 
Conn, 

Cross Co., Detroit, Mich. 

Erie Foundry Co., ‘Erie, Pa 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, 

Ex-Cell-O Corp., 1200 Blvd., Detroit 
32, Mich. 

Farrel-Birmingham Co., Inc., 25 Main St., An- 
sonia, Conn. 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio. 

Feliows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Gisholt Machine Big 1245 E. Washington Ave., 
Madison 10, 

Gorton, Goo. Men. Co., 1110 W. 13th St., 
Racine, 

Grant Mfg. Co., 90 Silliman St., Bridge- 
port 5, Conn. 

Greenlee Bros., & a 12th and Columbia 


aa ‘ania Corp., 501 S. Wolf Rd., Des Plaines, 


Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio 

Hydraulic Press Mfg., Co., Mount Gilead, Ohio 

Milling Mch. Co., 2442 Douglas 
Rockford, Ill. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Lake Erie re Corp., Kenmore Station, Buf- 
falo, N. Y 

Mercury Engrg. Corp., Milwaukee, Wis. 

Michigan Drill Head Co., Detroit 34, Mich. 

Michigan gy Co., 7171 E. McNichols Rd., 
Detroit 12 ich. 

Millholland, we Machinery Sa 6402 West- 
field Bivd., indianapolis 2, Ind. 

Modern Industrial Engrg. Co., 14230 Birwood, 
Detroit 4, Mic 

Moline Tool Co.. M02 20th St., Moline, Hl. 

“ee Machine Tool Co., Inc., 946-M Harriet 

otc erryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio 

National Acme Co., 170 E. 131st St., Cleve- 

N wer tic Tool C 
ational Automatic Tool Co., 

ational Broac ag Co., 5600 St. 
Ave., Detroit 2, Mic ~ 

National Twist Drill z Tool Co., Rochester, 


Mic 
New Britain Mch. Co., New Brit 

Mch. Div., New Britain, Conn. 
New Jersey ‘Gear h Mfg. Co., 1470 Chestnut 

iagara Mc oo Works, 683 N 

Ave., Buffalo, N. Y — 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 


Seneca Falls Mch. Co., Seneca Falls a 
Sn & enero. Co., 3400 E 
i 

Standard Bectiest Tool Co., 2488-90 River 

Si rk 2531 

undstran c ool Co., 253 
Rockford, Ill. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Verson Allsteel Press ‘Co., 93rd St., & 5. Ken- 
wood Ave., Chicago, it. 

Waltham Machine Works, Newton St., Wal- 
tham, Mass. 

Wicaco M 7 Corp., Wayne Junction, Phila- 
lelphia 

Zagor Tool Lakeland Blvd., 
land 23, Ohio edn: 


SPEED REDUCERS 


Boston Gear Work, 320 Main St., North Quincy 
ass. 
Brad’ Foote Gear Works, 1309 So. Cicero Ave., 
Chicago 50, Ill. 
Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 

Cone-Drive Gears, Div., Michigan Tool Go. 
7171 _ E. McNichols Rd., Detroit 12, Mich. 
Farrel-Birmingham Co., inc., 25 Main ‘St., An- 

sonia, Conn. 
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General yg Co. nectady, N. 

land, Ohio 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Philadelphia Gear hs ay Inc., Erie Ave. and 
G. St., Philadelphia, P. 

Twin Disc Clutch Co., 1361 Racine St., Racine, 
Wis. 


SPINDLES, Boring and 

P. Mch Corp., Haverhill, 

standard Plectrical Too! Co., 988-90 River 
d., Cincinnati, Ohio. 


SPINDLES, Grinding 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 

P Cc Haverhill, Mass 

ope or averhi 

Standard bettrion Tool Co., 2488-90 River 
Road, Cincinnati, Ohio. 


SPINNING LATHES 
See Chucking Machines. 


SPROCKET CHAINS 


Boston Gear } dea 3200 Main St., North 
uincy 71, 

Phi “Works, Inc., Erie Ave. and 
G St., Philadelphia, Pa. 


SPROCKETS 
Boston 3200 Main St., North 


Quine cy 

Hartfor Co., 287 Homestead 
St., Hartford, Conn. 

Philadelphia Gear ge Inc., Erie Ave. and 
G St., 

Stahl Gear & Hamilton Ave., 
Cleveland 14 


STAMPINGS, Sheet Metal 


Laminated Shim Co., Inc., Glenbrook, Conn. 
Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y. 


STAMPS, Steel and Marking Dies 
Acromark Co., 9-11 Morrell St., Elizabeth, N. J. 


STEEL 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bldg. *éleveland, Ohio. 

Bethlehem Steel Co., Bet lehem, Pa. 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel America, Oliver Bidg., 
Pittsburgh 30, 

National Forge & , Co., Irvine, Warren 


County, Pa. 
Ryerson, Jos.” T Inc., 2558 W. 16th 
Chicago 
Saw & Steel “Co., 470 Main St., Fitch- 
burg, Mass. 


Ney Bearing Co., Canton, Ohio. 
Steel Corp., (American Steel & Wire Co. 
Carnegie-Illinois Stee! Corp., Div., Co- 
lumbia Steel Co., Div., Tennessee Coal, Iron 
& R. R. Co., Div), 436 7th Ave., Pittsburgh, 


Pa. 
Wheelock-Lovejoy & Co., Inc., Cambridge, 
Mass. 


STEEL, Cold Drawn 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
American Steel & Wire Co., Div. U. Steei 
Corp., Rockefeller Bid Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Crucible Steel Co. of America, Oliver Bldg., 
Pittsburgh 39, Pa. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, III 

Timken Roller Bearing Co., Seer Ohio. 
. S. Steel Corp., (American Steel & ee Co.), 
we on 436 7th Ave., Pittsburgh, P 

~~ & Co., Inc., Cambridge, 
ass. 


STEEL, High Speed Tool 
Alleghey Ludium Steel Corp. “gia 


‘sbur: Pa. 
ic 


Bethlehem Bethlehem, Pa. 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel America, Oliver Bldg., 
Pittsburgh 

Ryerson, Jos. T., Inc., 2558 W. 16th 
St., Chicago 18, 

Simonds Saw & Steel te 470 Main St., Fitch- 
burgh, Mass. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

& Co., Inc., Cambridge, 

ass. 


STEEL, Machine 


Bethlehem Steel Co., 

Carpenter Steel Co., Reading, P 

Crucible Steel Co. of America, _ Blidg., 
Pittsburgh 30, Pa. 


Ryerson, Jos. & Son, Inc., 2558 W. 16th 
St, Chicago is, 
Timken Rol Bearing Co., Canton, Ohio. 


Wheelock-Lovejoy & Co., Inc., Cambridge, 
Mass. 


STEEL, Stainless 


Allegheny Ludlum Steel Comp. Pittsburgh, Pa. 
American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Blidg., ~eleveland, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 
Carpenter Steel Co., “Reading Pa. 
Crucible Steel Co. of America, Oliver Bldg., 


Pittsburgh 
aid Inc., 2558 W. 16th 


Timken Roller Bearing Co., Canton, Ohio. 
U. S. Steel Corp (American Steel & Wire Co. 


Mass. 


STEEL, Strip and Sheet 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bldg., Cleveland, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 
Ryerson, Jos. & Son, Inc., 2558 W. 16th a, 
Chicago 18, iu. 

. S. Steel Corp. (American Steel & Wire Co. 
“Div., Carnegie-Illinois Steel Corp., Div., Co- 
lumbia Steel Co., Div., Tennessee Coal, Iron 
& R. R. Co., Div.), 436 7th Ave., Pittsburgh 

a. 


STEEL, Tool and Die 


Allegheny Ludlum Steel Corp., pitehangh, Pa. 

Carpenter Steel Co., Reading, 

Crucible Steel America, “Oliver Bldg., 
Pittsburgh 30, 

— Saw & ‘steel Co., 470 Main St., Fitch- 


Mass 
Alloys Steel Co., Latrobe, Pa. 


STEEL, Zinc, Tin and Copper Coated Strip 
Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 


STEEL ALLOYS 
See Alloys, Steel 


STEEL BARS 
See Bars, Steel 


STEEL STOCK GROUND FLAT 


Brown & ofa. Providence, R. |}. 
Starrett, The L. Athol, Mass. 


STELLITE 


tor. | Stellite Div., Union Carbide & Carbon 
oP (Alloy), 36 E. 42nd St., New York, 


STOCKS, Die 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Threadwell Tap & Die Co., Greenfield, Mass. 


STONES, Oil or Sharpening 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


STOOLS 
Standard Pressed Steel Co., Jenkintown, Pa. 


STRAIGHTEDGES 
Starrett, The L. S. Co., Athol, Mass. 


STRAIGHTENERS, Flat Stock and Wire 
Inc., 8881 Detroit 4, Mich 


Tool Co., Inc., 255 North 18th St., 
Ampere, 


STRAIGHTENING MACHINERY 

Corp., Eddystone Div., 
Philadelphia 42, 

Chambersburg Engrg. Cc Se. Pa. 

Colonial Broach & Machi Co., P.O. Box 37, 
Harper Sta., Detroit is” Mich. 

Consolidated Mch. Tool 21 Corp., Rochester, N. Y. 

— Corp., 501 S f Rd., Des Blaines, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 
Engrg. Corp., Kenmore Station, Buf- 


N. Y. 
Springtield Mch. Tool Co., Springfield, Ohio. 
(Continued on page 354) 
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BIRDSBORG 
hydraulic 
presses... 


being delivered to plants where speed 


_ STEEL MILL MACHINERY 


HYDRAULIC PRESSES 
{Metalworking and Extrusion, 


CRUSHING MACHINERY 
$PECIAL MACHINERY 
‘STEEL CASTINGS 
Weldments "CAST-WELD” Design 
"ROLLS: Steel, Alloy Iron, Alloy Stee! 


and flexibility are demanded 


@ The 250-ton Press on the left has been delivered to Continental-Diamond 
Fibre Co., the center Press will operate at 250-ton capacity for Mica Insulator 
Company, and the 1500-ton Double Action Press on the right is now in- 
creasing production for the Wyman-Gordon Company. What sold these 
presses ? Was it the desire for new production highs, or greater stamping 
accuracy, or greater production control ? Or it might have been the important 
need for reduced costs made possible by the specialized knowledge and 
experience of our engineers. Call your BIRDSBORO representative, he'll 
be able to give you the details of the benefits you seek... and get when 
you specify BIRDSBORO Presses. 


BIRDSBORO STEEL FOUNDRY & MACHINE CO., Main Offices in Birdsboro, Pa. District Office: Pittsburgh, Pa. 
New York Office: Engineering Supervision Co., 120 West 42nd Street, New York 36,N¥ 
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DESIGNERS, 
AND BUILDERS 
OF: 
7 
| 
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Product Directory 


"Order Me Out 
a Batch 
of Gears”’ 


How do jou go about buying gears for 
your products? Get the best price in 
order to “‘save’’ as much money as 
possible? Well, economy /s important, 
and maybe you can save some money if 
you consider only the original cost-—a 
few pennies on the price tag of each gear. 
But how much is this “saving” (if 
realized) in the percentage of the total 
cost of your product—one or two 
percent? 


Such an amount can disappear in a hurry. 
A gear is a very critical part in a prod- 
uct; it has a lot to do with the efficiency 
of the product and the ultimate satis- 
faction the product gives your customer 

. an importance far beyond its rela- 
tive size or price. That's why we say 
the right gear is more important than 
the cheapest gear. 


Certainly, in competitive times such as 
these, it is necessary for any manufacturer 
to reduce costs wherever possible. But 
when cost-cutting affects product quality 
or efficiency, watch out. The saving in 
dollars and cents on a “cut-price” gear 
is usually pretty small, if there is a 
saving at all, over buying the gear that 
is assuredly “right” for the job. And if 
your specifications indicate possible use 
of a custom gear, talk to someone from 
Cincinnati Gear first and let him point 
out the advantages of custom gearing, 
and how good gears can be an economy 
in the long run. You'll find that putting 
the major emphasis on getting the right 
gear for the job will pay off handsomely. 


THE CINCINNATI GEAR CO. 


CINCINNATI 27, OHIO 
"Gears—Good Gears Only” 


VICE-PRESIDENT, THE CINCINNATI GEAR 
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Verson Allsteel Press Co., 93rd St. & S$. Ken- 
wood Ave., Chicago, til. 


SUB-PRESSES 


Waltham Machine Works, Newton St., 
tham, Mass. 


Wal- 


SUPERFINISHING MACHINES 


Gisholt Machine \Ge~ 1245 E. Washington Ave., 
Madison 10, Wis. 


SURFACE PLATES 
See Plates, Surface 


SWAGING MACHINES 


Behr Machinery & Equipment Corp., 1100 
Seminary, Rockford, Ill. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Hartford Special Mchry. Co., 287 Homestead 
Ave., Hartford, Conn. 


SWITCHES 
ay Bradiey Co., 1326 S. 2nd St., ee 
General Electric Co., Schenecta 


N. 
National Acme Co., 170 E. 13{st 
land, Ohio. 


TACHOMETERS 


Scherr, George, Co., 


Inc., 200 Lafayette St., 
New York N. ¥. 


TAPER PINS, Standard 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 


TAP HOLDERS 


ous Tool Mfg. Co., Inc., 15001 S. Figueroa 
Gardena, Ca if, 

Doni Co., 254'N. Laurel Ave., Des Plaines, III. 

McCrosky’ Too! Co., 1938 Thomas St., Mead- 


& Co., 1903 Rockwell St., Chicago 


TAPPING ATTACHMENTS 


AND DEVICES 


Avey gy Mach. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., ne, Station F, P.O. Box 101, 
Toledo 10, Ohi 

Brown & Sharpe Mig. Co., Providence, R. |. 

Buhr ~~ Tool Co., 835 Green St... Ann Arbor, 


Mic 
DoAIll eo. 254 N. Laurel Ave., Des Plaines, Ill. 
Ettco Tool Co., Inc., 592 Johnson Ave., Brook- 


lyn, N. Y. 
Leland-Gifford Co., 1425 Southbridge St., 
Worcester, Mass. 
Michigan Drill Head Co., Detroit 34, Mich. 
Morris Machine Tool = Inc., 946-M Harriet 
St., Cincinnati 3, 
1076 N. Plum St., 


Ohi 
Thriftmaster Products 
Lancaster, Pa, 


TAPPING MACHINES 


Avey Drilling Mach. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 70, Ohio 

Barnes Drill Co. 8i4 Chestnut, Rockford, Ill. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 3 

Bodine Corp., 317 Mt. Grove St., Bridgeport, 


onn, 
bueno Forge Co., 490 Broadway, Buffalo, 
Bur ch. Tool Co., 835 Green St., Ann Arbor, 


Cholienee Mchry Co., Grand Haven, Mich. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Greenlee Bros. = Co., 12th and Columbia Aves. be 
Rockford 

Hamilton Tool Co., 834 S. 9th St., 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Hill Acme Co.,'1201 W. 65th St., Cleveland 2, 

io. 

Kaufman Manufacturing Co. 

Kingsbury Mch. Tool rit Keene, N. H. 

Leland-Gifford  Co., 5 Southbridge St., 
Worcester, Mass. 

Michigan Drill Co., Detroit 34, Mich. 

Millholland, W. Machinery So., 6402 West- 
field Blvd. ‘indians olis 5, 

Moline Tool , 102 20th St., token: it. 

Morris phachine’ Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

Acme Co., 170 E. 131st 
an 

National pn Tool Co., Inc., S. 7th and 

. Sts., Richmond, Ind. 


Hamilton, 


Manitowoc, Wis. 


Cleve- 


Co., Elmwood, 


H. P. Mfg. Conn 
3401 Carnegie Ave., 


Warner & Swase' 
Cleveland 3, 


TAPPING MACHINES, Nut 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 


Ohio. 
Michigan Drill Head Co., Detroit 34, Mich. 


TAPS 

Soot Corp., 112 Dearborn Ave., Beloit, 

Continental Tool Works, Div. Ex-Cell-O Corp., 
Detroit 32, Mich. 


DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 
Geometric Westville Station, New 


Hav 
Greenfield "Die Corp., Greenfield, Mass. 
Landis =. Co. (Solid Adjustable), Waynes- 


boro 
& Pavhitney Co., Inc., West Hartford, 
onn. 
sngties Corp., 721 Springfield St., Dayton 1, 
Threadwell Tap & Die Co., Greenfield, Mass. 
Winter Bros. Co., Rochester, Mich. 


TAPS, Collapsing 

Geometric Tool Co., Westville Station, New 
Haven 15, Conn. 

Landis Mch. Co., mWaynesboro 

‘Co., 170 E 


721 Springfield St., 
Ohio. 


Pa. 
. 131st St., Cleve- 
Dayton I, 


THREAD CUTTING MACHINERY 


Brown & Shar! Co., Providence, 


Cosa Corp., 405 Ave., New 17, 
N 


Coulter, James, Machine Co., Bridgeport 5, 
nn. 
Davis & Thom Co., 6411 W. Burnham 


E S New Haven, Conn. 
t ch. Screw Cor, 
slows Pog River St., ‘Spring- 


Fellows Gear Shaper Co 
field, Vt. 

Grant t fo & M Mch. Co., 90 Silliman St., Bridge- 

Hill-Reme Co., 1201 W. 65th St., Cleveland 2, 


undone Manufacturing Co., Manitowoc, Wis. 
Landis Mch. Co. , Waynesboro, 9 
Lees-Bradner Co., Cleveland, Ohi 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 
George, 4, Son, 200 Lafayette St., 


New York 1 


THREAD CUTTING TOOLS 
Co., 5200 Armstrong 
1c 


Besly-Welles =. Dearborn Ave., Beloit, 


Eastern Mch. Screw Corp., New Haven, Con 
Ex-Cell-O Corp., 1200 3kman Bivd., Detroit 


32, Mic 

Fellows Gear Shaper Co., 78 River St., Spring- 
e 


Haven 15, 
Hill ‘Acme Zo. 1201 W. 65th St., Cleveland 2, 


Ohi 
Lendis “Mch. Co., Waynesboro, Pa. 
Pratt & Whitney Co., Inc., West Hartford, 


Conn. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 
— Corp., 721 Springfield St., Dayton 1, 
io. 
Wesson Co., 1220 Woodward Heights Blvd., 


wae, 7 . & Co., 400 Vulcan St., Buffalo 


THREAD GAGES 
See Gages, Thread 


THREAD GRINDING MACHINES 
See Grinding Machines, Thread 


THREAD MILLING MACHINES 
Cayiter, James, Machine Co., Bridgeport 5, 


Li Co., Cleveland, Ohi 
Sheffield Corp., 921 Springfield St, Dayton i, 


Ohio. 
Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


THREAD ROLLING HEADS 


Acme Co., 170 E. 13Ist 
Reed Seotten Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 


THREAD ROLLING MACHINES 
dis Machine Co., Waynesboro, Pa. 
Hartford Special CO. 2 287 Homestead 
St., Hartford, Conn. 


Cleve- 
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Reed Rolled Thread Die Co., P.O. Box 350, 
Worcester 1, Mass. 


TIN AND TERNEPLATES 
Bethlehem Steel Co., Bethlehem, Pa. 


Steel Corp., (Carnegie- Illinois Steel Corp., 
Div. Colum Co., Div., Tennessee 
Coal, tron & . Co., Div.), 436 7th Ave., 


Pittsburgh, 4, 


TOOL BITS, High Speed Steel 


Allegheny Ludlum Steel Cop. Pittsburgh, Pa. 

Bros. Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Bes! -Welles Corp., 112 Dearborn Ave., Beloit. 


Carpenter Steel Co., Reading, Pa. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Crucible Steel “> of America, Oliver Bldg., 
Pittsburgh 30 

DoAll Co., 254 WP Ave., Des Plaines, Ill. 

du Mont Corp. Greenfield, Mass 

Ryerson, Jos. ue Son, Inc., 2558 W. 16th St., 
Chicago 

Simonds Saw & ‘Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Vanadium ‘Alloys Steel Co., ag Pa. 

— Lovejoy & Co., Cambridge, 

ass. 

Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich 


wrt J. H. 400 Vulcan St., Buffalo 


TOOL BITS, Special Alloy 

Allegheny Ludlum Steel Pa. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Haynes Stellite Div., Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York, N. Y. 

Kennametal, Inc., Latrobe, Pa. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

Wesson Co., 1200 Woodward Heights Blvd., 
Ferndale, Mich. 


TOOL CONTROLS 


Royal Design & Manufacturing, Inc., 4133 E. 
en Mile Rd., Centerline, Mich. 


TOOL GRINDERS 


See Grinding Machines for Sharpening, 
Turning and planing Tools 


TOOL HOLDERS 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, 

Owe Tool Mfg. Co., Inc., 15001 S. Figueroa 

Gardena, Calif. 

Davis Boring Tool Div., Sears | & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 

Michigan Tool Co., 7171 E. McNict.ols Rd., 
Detroit, Mich. 

Portage Double Guice Tool Co., 1063 Sweitzer 
Ave., Akron 11, Ohio 

R and 'L Tools, 1825 Bristol, St., Philadelphia 


40, Pa. 

Scully- Jones & Co., 1903 Rockwell St., Chicago 
8, Ill. (Turret) 

South Bend Lathe Wats, Inc., 425 E. Madison 
St., South Bend, 

Warner & Swasey he 5701 Carnegie Ave., 
Cleveland 3, Ohi 

Wesson Co., 1220 “Woodward Heights Blvd., 
Ferndale, 

Williams, J. H. eS Co., 400 Vulcan St., Buffalo 


TOOLMAKERS’ INSTRUMENTS 


Ames, B. C., Co., Waltham 54, Mass. 

Brown & Sharpe "Mfg. Co., Providence, R. 

Scherr, George, Co., Inc., 200 Ee St., 
New York 12, N.Y. 

Starrett, The L.’S., Co., Athol, Mass. 


TOOL STEEL 


Allegheny Ludlum Steel Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., Reading, Pa 

Crucible Steel ‘of America, “Oliver Blidg., 
Pittsburgh 30, 

Ryerson, Jos. ¥. 7 Son, Inc., 2558 16th St., 
Chicago 18, | 

Vanadium Alloys Steel Co., Latrobe, Pa. 


TOOLS, Carbide-Tipped 


Ace Drill Corp., Adrian, Michigan. 
Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bes! — Corp., 112 Dearborn Ave., Beloit, 


Corboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Chicago-Latrobe Twist Drill Works, 411 W. 

Ontario St., Chicago, Ili. 
Cleveland Twist. Dril te. 1242 E. 49th St., 
Cleveland, Ohio. 
Colonial Broach Co., Detroit 13 
DoAll Co 254 N. Laurel Ave 
Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 


For more information fill in page number on 


Inquiry Card, on page 261 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 
Kennametal, Inc., Latrobe, Pa. 

Metal Carbides Corp., Youngstown, Ohio. 
ang Twist Drill & Tool Co., Rochester, 


Mic! 

$ iral "Ste Co., Chicago 25, 

Wesson 0., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


TOOLS, Lathe, Shaper and Planer 

Allegheny Ludlum Steel Corp., Pittsburgh 

Apex Tool & Cutter Co., Inc., 237 Canal gf 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 

Ave., Chicago, III. 
Bullard Co., Brewster St., Bridgeport 2, Conn. 
Dept., General Electric Co., Box 
Roosevelt Park Annex, Detroit 32, 

Mont Corp., Mass. 

hiaynes Stellite Div., Union Carbide & iene 
Corp., 30 E. 42nd St., New York, 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, In 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland, Ohio. 

Wesson Co. 1220 Woodward Heights Bivd., 
Ferndale, 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


TRANSFER MACHINES, Automatic 
Baird Machine Co., 1700 Stratford Ave., Strat- 


ford, Con 
Barnes. Drill. ‘Co., 814 Chestnut St., Rockford, 


. & John, Co., 201 S. Water St., 
Buhr na Tool Co., 835 Green St., Ann Arbor, 


Mic 

Colonial Broach & Machine | e P.O. Box 37, 
Harper Sta., Detroit 13, 

Cross Co., 3250 Bellevue Detroit 7, Mich 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Michigan Drill Head Co., Detroit 34, Mic 

Sundstrand Mch. Tool Co., 2531 11th Hy 
Rockford, III. 


TRANSFORMERS 
General Electric Co., Schenectady, N. Y. 


TRANSMISSION, Variable Speed 
Oilgear Co., 1569 W. Pierce St., Milwaukee, 


is. 

Reliance Electric & ws Co., 1047 Ivanhoe 
Rd., Cleveland 10 

Sundstrand Mch Yost Co., 2531 Ith St., 
Rockford, Ill. 


TUBE FLANGING MACHINES 
Grant Mfg. & Mch. Co., 90 Silliman St., Bridge- 
port 5, Conn. 


TUBE FORMING AND WELDING 
MACHINES 

Federal ae & Welder Co., Overland Ave., 
Warren, 

Yoder Co., 550 Walworth Ave., Cleveland, 
Ohio. 


TUBE MILLS 

Arter one Co., 2444 Maplewood Ave., Toledo 
, Ohio. 

vor Co., 550 Walworth Ave., Cleveland, 
hio. 


TUBING, Brass and Copper 
American Brass Co., 25 Broadway, New York, 


Bridgeport Brass Co., Bridgeport, Conn. 

Mueller Brass Co., Port Huron 34, Mich. 

Revere Copper & Brass Inc., 236 Park Ave., 
New York, N. Y. 


TUBING, Flexible 
American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N. Y 


TUBING, Steel 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., 

Carpenter Steel Co., Reading 

National Tube Div., U. S. Steel Corp, 525 Wm, 
Penn Place, Pittsburgh, Pa 

Ryerson, Jos. T., & Son, 2558 W. 16th St., 
Chicago 18, Ill. 

Timken Roller’ Bearing Co., Canton, Ohio. 


TURNING & BORING MACHINES 
Hoern & Dilts Div., New Britain Machine Co., 
Saginaw, Mich. 
TWIST DRILLS 
See Drills, Twist 


UNIVERSAL JOINTS 

Baush Machine Teol Co., 156 Wason Ave., 
Springfield 7, Mass. 

Boston Gear Werks, 3200 Main St., North 
Quincy 71. Mass 


(Continued on page 356) 


1 The du MONT CORPORATION 1 
Greenfield, Mass. 
I MAIL FREE Tool Bit COMPARISON 1! 
1 CHART, CATALOG and PRICE LIST 1 
IM to 
I 
I Name 
Company 


Address 


duMont Tool Bits 
hold a keener cutting 
edge longer, give 
you more cuts per bit 
more cuts per dollar. 
That’s because toughness, 
red hardness and 


wear resistance are in 


almost perfect balance. 


Cl th | 
| 
| 
1 
i 
| 
TOOL BITS | 
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Product Directory 


New IN-LINE 


Speed Reducers... 


FLEXIBLE... 
ECONOMICAL... 
EFFICIENT 


The streamlined compactness of 
these new units makes them ideal 
for mounting in places where space 
is limited. Accurately manufactured 
helical gearing, rug gged housing con- 
struction and precision mounted 
shafts and bearings assure long, 
dependable service, witha minimum 
of maintenance. The new Phillie 
Gear “IN-LINE” Reducers are 
available in 18 different sizes and 
gear reductions to suit most types of 
service. Available for mounting in 
various’ positions... Standard 
AGMA ratios from 1.25:1 to 205:1. 

Send for illustrated Literature 
describing these money-saving 
Speed Reducers. 


phillie gear 


PHILADELPHIA GEAR WORKS. INC 
ERIE AVE 8G STREET PHILADELPHIA 34 PENNA 
Offices in al) Principal Cities 
INDUSTRIAL GEANS SPEED REOUCERS 
LIMITOROUE VALVE CONTROLS 
PLUIO AGITATORG: FLEXIGLE COUPLINGS 


Virginie Gear Machine Corp Lynchburg. Ve. 
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Gear Grinding Machine Co., 3901 Christopher 
St., Detroit 11, Mich. 


VALVE CONTROLS 

Philadelphia Gear Works, (Motorized), Erie 
Ave. and G St., Philadelphia, Pa. 

Versa Products Co. Inc., 249 Scholes St., 
Brooklyn 6, N. Y. 


VALVES, Air 
Corp., 501 S. Wolf Rd., Des Plaines, 


Hunt, C. B., & Son, Inc., 1911 E. Pershing St., 
Salem, io. 
Rivett Lathe & Grinder Inc., Brighton, Boston 


5, Mass 
Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 


VALVES, Hydraulic 

Baldwin-Lima-Hamilton Corp., Eddystone Div., 
Philadelphia 42, Pa. 

Denison Engrg. Co., 1160 Dublin St., Columbus 


, Ohio. 
Honsaem Corp., 501 S. Wolf Rd., Des Plaines 
t & Son, 1911 E. Pershing St., 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio. 

Logamapert Machine Co., Inc., 810 Center 
ve., Logansport, Ind. 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 


Wis. 

Rivett Lathe & Grinder, Inc 
35, Mass. 

Sundstrand Mch. Tool Co., 2531 I1th St., 
Rockford, Ill. 

Versa Products Co., Inc., 249 Scholes St., 
Brooklyn 6, A 

Vickers Incorporated, Division of Sperry Rand 
Corp., 1402 Oakman Bivd., Detroit, Mich. 


, Brighton, Boston 


VALVES, Pneumatic 


Versa Products e- Inc., 249 Scholes St., 
Brooklyn 6, 


VIBRATION INSULATION 


American Felt Co., Glenville, Conn. 


VISES, Machine 


Armstrong-Blum Mfg. Co., 5700 W. Biooming- 
dale Ave., Chicago, 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling Mch. Co., Oakley, Cincin- 


nati 9, Ohio. 

Delta Power ae Div., Rockwell Mfg. Co., 

os tage orp., “501 S. Wolf Rd., Des Plaines, 

Logansport Machine Co., Inc., 810 Center Ave., 
Logansport, Ind. 

Producto Mch. Co., 990 Housatonic Ave., 
Bridgeport, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 
Universal Engineering Co., 

Mich. 
U. S. Burke Machine Tool Div., Brotherton Rd. 
17, Cincinnati 27, Ohio. 


VISES, Pipe 

Bros. Co., 5200 W. Armstrong 

Willigms, JH. & 400 Vulcan St., Buffalo 


Frankenmuth 2, 


VISES, Planer and Shaper 


Brown & Sharpe Mfg. Co., Providence, R. 1. 

Cincinnati ig, 4 Co., Elam and Garrard Ave. a 
Cincinnati, Ohi 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, III. 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


VOLTMETERS 
General Electric Co., Schenectady, N. Y. 


WELDING AND CUTTING EQUIPMENT 
Oxyacetylene 


Linde Air Products Co., Div., Union Carbide & 
ae Corp., 30 E. 42nd St., New York, 


WELDING AND CUTTING GAGES 


' Linde Air Products Co., Div. Union Carbide & 


— Corp., 30 E. 42nd St., New York, 


WELDING EQUIPMENT, Electric Arc 


Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa, 


Federal Mch. & Welder Co., Warren, Ohio. 

General Electric Co., Schenectady, 

Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio. 


WELDING EQUIPMENT, Electric, Spot, 


Butt, Seam, Etc. 


Delta Power Pg Div., Rockwell Mfg. Co., 
Pittsburgh, 


Federal Meh. y Welder Co., Warren, Ohio. 


WELDING POSITIONER 
du Mont Corp., Greenfield, Mass. 


WELDMENTS 


Baldwin-Lima-Hamilton Corp., Lima Hamilton 
Div., Hamilton, Ohio. 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, lil. 


WIPERS 
Scott Paper Co., Chester, Pa. 


WIRE 

American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller pet Cleveland, Ohio. 

Bethlehem Steel Co., fehe 
. S. Steel Corp., (American 3 “ie Wire Co. 
Columbia Co., Div., Tennessee 
Coal, Iron & R. R. Co. Div.), 436 7th Ave., 
Pittsburgh, Pa. 


WIRE FORMING MACHINERY 
Baird Pee Co., 1700 Stratford Ave., Strat- 


ford, 
U. taal Inc., 255 North 18th St., Am- 


pere, 


WIRE NAIL MACHINERY 

Baird Mgerine Co., 1700 Stratford Ave., Strat- 
ford, Con 

Bliss, Ww. 1375 Raff Rd., S. W., 

Ryerson, Jos. T. & Son, Inc., 2588 W. 16th St... 
Chicago 18, Ill. 


WOODWORKING MACHINERY 
Delta Power Tool Div., Rockwell Mfg. Co., 


Pittsburgh, Pa. : 
Greenies ros. & Co., 12th and Columbia 


Ave., Rockford, Ill. 
Mattison Machine Works, Rockford, Ill. 


WORM DRIVES 

Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio. 

Cone-Drive Gear Div., Michigan i Co., 7171 
E. McNichols Rd., Detroit 12, 

Philadelphia Gear Works, Erie G S$t., 
Philadelphia, Pa. 


WRENCHES 
Armstrong Bros. Tool Co., 5200 W. Armstrong 


Ave., Chicago 
Ingersoll- Rand Co. fimqoct, Pneumatic, Elec- 


tric), Phillipsbur: 
400 Vulcan St., Buffalo 


WRENCHES, Detachable Socket 
Aceaariny Bros. Tool Co., 5200 W. Armstrong 


ca 
willignig, J A Co., 400 Vulcan St., Buffalo 


WRENCHES, Impact 


Thor Power Tool Co., Aurora, Illinois 


WRENCHES, Pipe 
Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill 


WRENCHES, Ratchet 
Armstrong Bros. Tool Co., 5200 W. Armstrong 


A Chicago, Ill. 
J Co., 400 Vulcan St., Buffalo 


WRENCHES, Tap 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Threadwell Tap & Die Co., Greenfield, Mass. 


WRENCHES, Torque Measuring 

Armstrong Bros. vo Co., 5200 W. Armstrong 
Ave., "Chicago, 

LaSalle’ Tool, oo Detroit, Michigan 

wre LHe Co., 400 Vulcan St., Buffalo 
7,N.Y. 


ZINC 
New gereey Zinc Co., 160 Front St., New York, 


Ae 
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gap lathes perfect for aviation 


Aircraft manufacturers and 
operators are finding Nebel ex- 
tension bed gap lathes the most 
useful tools in the machine 
shop. The sliding upper bed 
opens up a wide, deep gap that 
accommodates parts like the 
R-2800 engine case shown 
above... landing gear struts for 
the DC’s (6,7 & 8)... parts 
for the new Viscount, world’s 
first turbo-prop airliner... and 


many other outsize, odd- 
shaped parts. 


And with the gap closed, the 
lathe will turn all your stand- 
ard lathe work as well. 


You benefit enormously from 
the capacity, speed, power and 
performance these productive 
lathes offer. Made in three dif- 
ferent models and many sizes 
(see below), there’s a Nebel 


machine shops 


gap lathe that will fit your re- 
quirements exactly. 


Nebel also manufactures re- 
movable block gap lathes, 
16” 20”/30" and 25” /50” 
swing sizes: and engine lathes 
16” to 36”. For complete infor- 
mation, send today for descrip- 
tive bulletins. Nebel Ma- 
chine Tool Corp., 3410 Central 
Parkway, Cincinnati 25, Ohio. 


Nebel’s double duty gap lathe/standard lathe feature means low capital 
investment and more efficient use of floor space. These versatile lathes 
have been welcomed for production and maintenance machining by these 
aircraft manufacturers and airlines: 
North American Aviation, Inc 
Braniff International Airways 
Eastern Air Lines, Inc 


Pan American World Airways System 


Hughes Aircraft Co 
Solar Aircraft Co. 
Capital Airlines 


Nebel Extension Bed Gap Lathes 


Nebel offers a complete range of models and bed lengths, 
You're sure to get exactly the type and size you need. 


Condensed specifications 

Swing over Swing thru Width of Bed length+ 

ways gap gap* Mini Maxi 
Imperial 20"/40" 241" 42" ae 8 ft. 30 ft. 
AG series 20"/40" 22Y," 40" 24" 6 ft. 20 ft. 
G series 28”"/50" 29" §2” 41” 10 ft. 30 ft. 


Spindle speeds Motor 
range, rpm Recommended 


11-666 or 16-1000 15-20 
9-280 or 16-500 7'4-10 
5-230 or 10-460 20-25 


*on shortest bed length tincreasing in increments of 2 ft. 


For more information fill in page number on Inquiry Card, on page 261 
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RIVETING 


OVER 50 YEARS’ EXPERIENCE 


BOTH SPINNER AND HAMMER TYPES 
Single and Multiple Spindles—Vertical and Hori- gotary 
zontal—Automatically or Foot-Operated. Handles Vibrating 
Spinning _—stivets from the smallest and most delicate up to — Riveters 

Machines diameter. 


THE GRANT MFG. & MACHINE CO. 


N.W. Station Bridgeport 5, Conn. 


Gust thinle 


7 SEPARATE MILLING 
OPERATIONS ON THIS 


ESCAPE WHEEL WORLD'S 
HARDEST METAL 


Wis 
Y) 
You can cut any size you require — from the very 


smallest, up to large size clock escape wheels. @ New, improved TALIDE METAL 

is uniform in quality—gives top 
F timing mechanisms are a problem you should know performance on ALL cutting, draw- 
more about the Waltham Process. Many of the leading ing and wear-resistant applica- 


‘tions. Write for Catalog 56-G. 
METAL CARBIDES CORP., Youngs- 
town 12, Ohio. 


watch and clock manufacturers of the country are produc- 
ing Escape Wheel teeth of complicated shape by the Pro- 
cess which is in brief: (1) Dies of precise dimension, 
(2) Sub Presses which are precision die sets for utilizing 
these dies, (3) A semi-automatic cutting machine of 
absolute accuracy to produce smooth-finished, close-tolerance 
escape wheels. 

The complete story of the Waltham 
Machine Works Process and how it 
can help you with your timing mech- 
anisms is yours for the asking. Write 
us today! 


2 1 Dies meticwously machined 
to your exact specification. 


2 Sub Presses to maintain die 
alignment with long lived accuracy, 


3. An Escape Wheel cutting - 
mechanism of the highest accuracy. ” 


MACHINE WORKS, INC. 


Newton Street, Waltham, Mass. 


PRECISION GEARS UP TO 200 DIAMETRAL PITCH 


ANNEALING BRAZING All Gears certified for Accuracy 
OUTGASSING STRESS RELIEVING / lity and Fine Workmanship 
| NEW JERSEY GEAR & CO. am 
iy, services ———— to industry on | 9 1470 Chestnut Ave. Hillside, N. J. 
PRODUCTION INCREASED 25% AFTER 


BEHR REBUILDS MACHINE TOOL 
New machine cost, $36,000... Behr rebuilt their 
machine to new guarantee for $12,000. Another 
example how large company saved $24,000, 
upped production 25%, increased accuracy! 


CALL, WRITE, OR WIRE 

FOR FREE ESTIMATE 2-4921 
MACHINERY & EQUIPMENT CORP. 
1272 Seminary St. @ Rockford, Ill. 


« VASTLY IMPROVED PHYSICAL PROPERTIES 

© CONSISTENT RESULTS 

© COMPLEX ASSEMBLIES BRAZED IN 
ONE OPERATION 

e VIRTUALLY NO REJECTS 


KINETICS 
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349 Lincoln Street. Hingham, Mass 


For more information fill in page number on Inquiry Card, on page 261 
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For speed, accuracy and economy... 
put your cam production on this machine 


With the Rowbottom Model 325 Cam Miller in your cam department, 
you can handle your production requirements at high speed and low 
cost. The many exclusive features of this machine are time-proved for 
high production of box cams to 32” O.D. and face cams up to 30” 
diameter with travel or throw up to 12”. 


Submit your problems to Rowbottom specialists and let them advise the 
proper procedures to follow in your cam production. You can depend on 
their advice for the most satisfactory solution because it will be based on 
more than half a century's pioneering experience in all phases of cam 
design and manufacture. 


Where needs don't warrant production machines, Rowbottom can serve as your 
‘Cam Department,'’ producing the cams you require in any quantity, promptly and 
economically. Send drawings or specifications for estimates. 
Write us today concerning your specific needs . . . call on Rowbottom cam specialists 
for assistance. 


Model 325 


Cam Miller 


THE ROWBOTTOM MACHINE CO. 
WATERBURY CONN. 


SHORE SCLEROSCOPE 
HARDNESS TESTERS 


Pioneer American Standard 
SINCE 1907 


Available in Model C-2 direct reading 
or in Model D dial indicating with 
equivalent Brinell and Rockwell C 
Hardness Numbers. May be used free 
hand or mounted on bench clamp. Sen- 
sitive over entire range from softest 
to hardest of metals without adjust- 
ment. Non-injurious to work. 


OVER 40,000 IN USE 


THE SHORE INSTRUMENT 
& MFG. CO., INC. 


90-35C Van Wyck Exp. 
Jamaica 35, N. Y. MODEL C-2 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 


How to Cut Assembly Time and Gear Costs ! 


MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 
sizes, 6” to 46” dia. Write for bulletin, prices. 


MUMMERT-DIXON (0. 


HANOVER, PA. 


famous for accuracy and 
straightness of threads, low chaser costs, 4 

less downtime, more pieces per day. ‘ ie 
THE EASTERN MACHINE SCREW CORP., 23-43 Barclay St., New 
Haven, Conn. Pacific Coast Representative: A. C. Behringer, Inc., 334 
N. San Pedro St., Los Angeles, Calif. CANADA: F. F. Barber Ma- 
chinery Company, Toronto. 


For more information fill in page number on Inquiry Card, on page 261 


Assembly lines flow faster with Win- 
zeler Stamped Gears. Downtime head- 
aches disappear. Finished assemblies 
run S-M-O-O-T-H . . quiet. And they 
last longer, too. Your own assembly 
operations will soon reflect the savings 
made possible by these better, more 
uniform Stamped Gears. WINZELER 
research has cut Gear costs, too. Now, 
for many applications, single stamp- 
ings can be laminated and indexed to 
produce wider faces at savings up to 
60%! Send drawings or descriptions 
today. 


Stamped 
Gear folder containing 
valuable Stamped 
Gear data and tables, 
Write today! 


WINZELER MANUFACTURING & TOOL CO. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 
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QUICK, LOW COST 
OPERATION is made possible 


by the Davis tilting table, which permits 
even work tapering as much as 3” per 
foot to be set up and cut quickly. And 
Davis multiple tooth cutters make quick 

work of all keyways up to 1” in width. 
Let us work out sef- 
ups to speed up your 
production. 


Write for Bulletin 


DAVIS 


KEYSEATER 
COMPANY 


405 EXCHANGE ST. 
ROCHESTER 8, N. Y. 


GEARS 


Made to Your 
Specifications 


You and we can forma 
team—you to draw up 
the specification; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all 
materinis. Design-en- 
gineering service avail- 
able. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


S & A S&S 


What every plant is looking for... 


Model SR-3D new all-purpose 
SCRIPTA 


PANTO-GRAVER 


ENGRAVES — nameplates, 
=», dials, panels, tools. 
COPIES — diecasting 
moulds, embossing 
punches, etc. 
CUTS — costs and time 
bi Other models exist to solve every 
bes tye engraving problem. Write : 
SCRIPTA* c/o this magazine or : W. F. WOLF MACHINERY Ce. 
“3-85 2910 Santa Fe Avenue, Los Angeles, 58, Calif. 
AGENTS REQUIRED FOR ALL 48 STATES Gs 


HEAVY DUTY BENCH TYPE 
ALLEN PUNCH PRESSES 


Powerful, Dependable 
and Economical 
Many Popular Models 


1 to 5 ton capacities 
Fully guaranteed 


See Your Supply Dealer 
or 
Write for FREE Catalog 


showing all models with 
descriptions and prices. 


ALVA ALLEN INDUSTRIES 
Dept. M Clinton, Mo. 
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DYKEM 
STEEL BLUE’ 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for ap- 
plying right at bench; 
metal surface ready for 
layout in a few minutes. 
. The dark blue background 
, makes the scribed lines 
' show up in sharp relief, 
prevents metal glare. In- 
3 creases efficiency and 


accuracy. 
Be, Write for sampl. 


THE DYKEM COMPANY 
2303R North St. St. Louis 6, Mo. 


UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 


S Sy it remains in condition on work indefinitely, saving 
Ss E> scraper’s time. Intensely blue, smooth paste 
‘ 3 Yf Wa spreads thin, transfers clearly. No grit; noninjuri- 
" le Y] ous to metal. Uniform. Available in collapsible 
y/ a Mf tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterhead. 


THE DYKEM CO., 2303RNORTH ST., ST.LOUIS 6, MO. 


CAMS 


ALL TYPES 
MADE TO 
YOUR SPECS! 


Dr. Chas. Eisler ME, Founder 
Chas. Eisler, Jr., Pres. 


738 SOUTH 13TH STREET 
NEWARK 3, N.J., USA 


Mfrs’ agents wanted 


EISLER ENGINEERING CO., INC. 


SS = 
making Dies and = 
> Templates by. = 
= 
= TY. = 
SZ = 
= 
= 
os 
Moderate 
in price 
© 
Model B-5 
| 


APEX engi- x 
neered and Ape FOR 
manufactured tae = INSERTED 


the original 
adjustable, 
shankless, ser- 
rated tool. 


Send for catalog. Serv- 
ice engineers will gladly 
co-operate with you on 
tooling. 


ADJUSTABLE 
REAMERS 


These reamers have inserted 
blades, DROP FORGED, of 
H.S. or cobalt steel. Also car- 
bide tipped to your order. 
Bodies DROP FORGED 
and heat treated. Serrations 
make minimum adjustment 
possible, and with ease, as 
no locks or pins are used 
with this tapered blade. Any 
size and shank. 


THE APEX TOOL & CUTTER CO., SHELTON 11, CONN. 


PRECISION BEARINGS 


BRB bearings are rugged... 
dependable .. . accurate . . . and priced 
right! Get our estimate on your needs for 
ony application. Standord sizes always in 
stock. Special sizes made 
» promptly to your exact 
specifications. 


THE BALL & ROLLER BEARING CO. 
DANBURY, CONN. 


HYDRAULIC SAWING MACHINES 
all sizes up to 14” capacity, 
with or without automatic stock feed 
Ask for catalogs 
TRIPLEX MACHINE TOOL CORP. 
75 West St. New York 6, N. Y. 


The Genuine (MAUSER) VERNIER CALIPER 
STAINLESS STEEL rHroucHour 
‘ AND THE FOLLOWING IMPROVEMENTS HAVE BEEN ADDED 
@ HARDENED PHOSPHOR-BRONZE adjustable gib retains accuracy 
@ SPECIALLY LONG VERNIER te read thousandth: 
a @ 3 GRADUATIONS - 1/1000" - 1/128" 
1/10 mm in bock 
Request illustrated = showing complete line of 


MAUSER Toolmeters lipers, Height Gages, Bevel Pre- 
tractors and Tool Stands. 


200-MA LAFAYETTE ST. . N.Y. 12, N.Y. 


MAYS 
\ ARK 


N. ACCURATE MARKING 


THE ACROMARKER 


NAME PLATE AND PARTS 
STAMPING MACHINE 
COMES IN SIZES 
FROM 1/16” 
TO 3/8” 
HAND OPERATED 
AND FOOT 
MODELS NON- 
TIRING 
FAST- 
MAKES 
PERFECT 
STAMPING OF 
LETTERING & NUMBERING 
EASY AS DRIVING A CAR 


DIE WHEELS AND DIES ARE REPLACEABLE. 


ACROMARK 


9-11 MORRELL ST., ELIZABETH 4, N. J. i 


ORIGINAL MARKING SPECIALISTS'’ 
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GEORGE SCHERR CO., Inc. 
For more information fill in page number on Inquiry Card, on page 261 


M & M Giant Keyseaters cut internal 
keyways or splines in the bores of 
pulleys, gears, flywheels and other machine 
parts. Fast, accurate operation. Built in a 
wide range of sizes. Special fixtures and 
cutters available for unusual shapes 

and taper work. Write today for 


complete information. 


MITTS & MERRILL 


64 Holden Street * SAGINAW, MICHIGAN 


SPURS TO 72” PD, 1 DP 
BEVELS TO 54” PD, 1 DP 
SPIRAL, HELICAL and WORM GEARS 


llustrated are speed reducer assem- 
bly table gears for use in rolling 


mill machinery. Made right, of the TO 48” PD. 2 DP 
finest materials, these gears give CONTINUOUS-TOOTH HERRINGBONE 
meaning to Stahl's long-standing re- TO 60” PD. 2 DP 


putation for producing gears to ex- 
act specification—economically and 
on time. Get Stahl's estimate first! 


SPROCKETS TO 72” PD, 22” CP 
RACKS TO 20 FT. LONG, 3 OP 


SILENT GEARS, 
RAWHIDE, BAKELITE, FIBROIL 


HEAT-TREATED, CASE OR FLAME 
HARDENED GEARS — 
OF CARBON OR ALLOY STEEL 


GEAR & MACHINE COMPANY 
3901 Hamilton Ave. Cleveland 14, Ohio 
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The STANDARD Working Tool 


for Shop Men ... Designers . . . Engineers 


AUTHORITATIVE @ UP TO DATE 
MOST COMPLETE IN THE FIELD 


MACHINERY’S HANDBOOK is on the job 
everywhere, providing men in every phase of 
metalworking with the kind of information they 
need in their daily work. 


And this information is constantly kept up to 
date. For example, in preparing the new 15th 
Edition, 432 pages of the 14th Edition were re- 
vised to include the latest and most authoritative 
information. Because MACHINERY’S HAND- 
BOOK is the largest selling handbook in the field, 
editions are more frequent. You benefit by receiv- 
ing the latest information—sooner! 


Furthermore, volume sales help us keep costs 
down . . . and we pass these savings on to you! 
MACHINERY’S HANDBOOK is $9.00—the big- 
gest $9.00-worth in the field—an investment that 
will repay its cost many times over in the wealth 
of practical, accurate information it puts at your 
command. 


1911 Pages $9.00 Thumb Indexed , 


In Canada or overseas, $10.00 


Order your copy today from your bookseller, - ‘ 
directly from the publisher. We pay —* 
order is accompanied by payment in 


THE INDUSTRIAL PRESS 


93 Worth St. New York 13, N. Y. 


a = 
t 
GEA RS ror SPEED REDU 
i 


ISION BORING 
REBUILT INTO 
BUCTION SETUPS 


GREENLEE 


© 
HYDRO-BORER 


PACKAGED UNITS 


WING ATTACHMENT POINTS ARE 
PRECISION BORED IN ASSEMBLY FIXTURE 


Sixteen packaged unit Hydro-Borers on this Convair wing 
fixture precision bore all attachment fittings. Controlled by 
optically aligned gauges, precision assembly is assured. 
Other applications are precision boring of bearing holes in 


odel 


$6-F HYDRO-BORER “eyelids” of jet engines .. . bushing holes in wing spars 
r . .. bearing holes in eyebolts . .. wing and landing gear 
HYDRO-BORER attachment fittings after sub-assembly and similar applications. 


ADVANTAGES 
Compact, package unit. GREENLEE BROS. & co. 


Easily mounted in small space. 
Built-in; self-contained hydraulic feed. GRE NLEE 1869-H Mason Avenue 
Easily tooled and maintained. Rockford, Illinois 


Provides economical precision boring. 
Thompson Products Inc. West Coast Division 


tapping 
production 


Full 1/3 hp. 
E. Motor 


HORIZONTAL 


. At last, a top quality industrial sander that 
4 provides all the most wanted features — 
¥ yet sells for so little. 


VERTICAL 
W A L LS SALES CORPORATION 


A few desirable distributor 
territories still avoilable. Avenue 23, 


in 
pieces per hour 
with 

lonyer tool life 


STEEL 

PRESS 
BRAKES 
43 Standard Sizes 


There’s a good reason for that kind of a 
record. Kaufman specializes in building tap- 
ping machines . . . highly-precisioned ma- 


bigs Punching and chines designed for high production runs or 
¥ Forming for All Makes for the versatile, multiple machine shop 
and Sizes of Press Brakes. requirements. For complete information on 


how you can reduce production costs in 
your plant ... send prints and samples of 
your work to 


KAUFMAN MFG. CO. 


549 S. 29th St. Manitowoc, Wisconsin 


4906 


7412 §, Loomis Blvd., Chicago 36, Illinois 
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immediate shipment. realist 


RAILROAD MACHINERY 
No. 2 Niles-Bement-Pond Axle Lathe, m.d 
No. 3 Niles-Bement-Pond Axle Lathe, m.d 
52” Betts Car Wheel Borer 
90” Niles Balanced Quartering & Crank Pin Turning 


Machine, latest 

90” Putnam Driving Wheel Lathe, m.d. 

90” Niles Journal Lathe, including 2 inside Journal 
Turrets and 314” spindle double quartering attach- 


ment, m.d. 

90” Niles Driving Wheel Lathe, m.d., latest 

No. 3 Betts Bridgeford Axle Lathe, m.d. 

Betts Bridgeford Combination Journal Truing & Axle 
Lathe, 3 carriages, new 


SHAPERS 
No. 14 Cochran Bly Vertical Shaper, m.d. 
16” Gould & Eberhardt Shaper, m.d. 
24” Hendey Back Geared Crank Shaper, m.d. 
24” Potter & Johnston, cone 
Morton Draw-Cut, m.d., late 
Ohio Shaper, m.d. 
2” Cincinnati, m.d., late 
32” Columbia H.D. Plain Back Geared Crank Shaper, 
m.d. 


36” Morton Draw-Cut, m.d., lat 
36” Rockford Universal Planer, m.d. 
38” Morton Draw-Cut Shaper 


TAPPERS 

No. 1 Bakewell, m.d., late 
No. 1 Haskins, pneumatic control, type 1 CA 
No. 2 Haskins, pneumatic control, type 2 CAP 
No. 3 Haskins, pneumatic control, type 3 
Acme Semi-Automatic 6 spindle, 14%”, arranged for 

m.d. 
No. 3C Haskins, pneumatic control, type 3 CAM, m.d 
2 spindle Haskins, pneumatic control, m.d 
No. 22 Murchey, 6 to 28 pitch 
3 way Natco Tapper & Drill 


SHEET METAL MACHINERY 
No. 2 Libert Nibbler, 28” throat 
No. 3—%” capacity Gray Sheet Metal Cutter, m.d. 
12’x%&” cap. Dreis & Krump Leaf Brake, m.d. 
fine 848 Model 0 Parker Tube Bender, hand operated 
No. 6 Niles Pyramid Type Plate Bending Rill, 12’x%%”, 
d 


m.d. 
No. 11-SBC Buffalo Armor Plate Bar Cutter, m.d. 


No. 47 Buffalo Double End Shear and Bar Cutter, m.d 

Model 1236 Libert High Speed Nibbler Type Shear, m.d. 

Brand New Webb Model BR-6 Pyramid Type Plate 
Bending Roll 

Gray Turret Head Metal Cutter, m.d 

No. 3 Ryerson Rotary Bevel Shear 


#6% Hilles & Jones Gate Shear 


TURRET LATHES AND SCREW MACHINES 
No. 601 W. D. Oster Geared Head Rapiduction, m.d., 
chucking 
No. 1 Warner & Swasey ‘‘Electric’’, m.d., bar 
No. 1A Warner & Swasey, m.d., 1940 
No. 1L Gisholt Universal, m.d., 1943 


r prices today’s m 
standard—THE LEADER IN THE. "FIELD OF REBU ILT MACHINE TOOLS 


The above is only a partial listing 
WRITE FOR COMPLETE STOCK LISTING 


Eastern Rebuilt Machine Tools 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The listing below is -~ A — — age of » total number of machine by that we have in stock for 


et and our quality of rebuilding is the same high 


No. 1, 2 Cincinnati Acme Full Universal, m.d. 

No. 1-H-5 Libby, m.d. 

No. 2A Warner & Swasey, m.d., preselector head, late 

No. 2F Foster Fastermatic, m.d., Timken 

No. 21 Gisholt Universal, m.d., latest type, 1945 

No. 3 Cincinnati Acme Full Universal, m.d., chucking 

No. 3 Foster Geared Head, m.d. 

No. 3 Bardons & Oliver Universal Ram Type, m.d. 

No. 3 Jones & Lamson, m.d., 1943 

No. 3A Warner & Swasey, m.d., 1942 

No. 3F Foster Fastermatic, m.d., Timken 

No. 4 Warner & Swasey, cone, bar and chucking types 

No. 4A Warner & Swasey, Universal, m.d., chucking, 
1939 


No. 4 Gisholt Universal, m.d 

No. 4L Gisholt Universal, m.d., 1943 

No. 4FU Foster Fastermatic, m.d., latest, 1945 

No. 5 Gisholt Ram Type, preselector head, m.d. 

No. 5 Gisholt Universal m.d., late type, 1942 

No. 7A Jones & Lamson Universal 

54” Pratt & Whitney > Screw Machine, cone, bar 

x24”, 31x32”, Jones & Lamson Geared 

‘ead, m.d., and chucking 

18” Libby Type A , m.d., chucking 

20” Acme, 8.p.d., bar 

20” Dreses, arranged for factory m.d. 

26” Libby Type C, m.d., chucking 


MISCELLANEOUS 


Mode 20074 Logansport Arbor Press 

2” Acme All Steel Heading, Upsetting & Forging Ma- 
chine, m.d. 

Sciaky Type PMCOQ-28-31 Storage of Energy Spot 
Welder, 50 KW, 34” throat 

Federal Bg Co. Rocker Arm Spot Welder, 1440 
KVA-MFD, 220 volts 

No. 70 Cross Deburring Machine, m.d., 1940 

Pratt & Whitney Standard Measuring Machine, 36” 
capacity 

Type 114CB Moline Tool Boring Machine,* two spindle 
type, m. 

No. 118 Cochran Bly Saw Sharpening Machine, belted 

d 


m.d. 
Brinnell Hardness Tester 
Wagner Saw Sharpener, m.d. 
No. 11 Cochran Bly Saw Sharpener, belt drive 
Logan Hydraulic Vertical Shaper, m.d., 6” stroke 
Detroit Model A Power Screw Driving Machine, m.d. 
Gorton Model AE Engraver, ‘we? A type 
#1 Fischer Oil Groover, m.d., 
Gogan Hardness Tester, model ise 1942 
Gisholt Precision Balancing Machine, m.d. 
Leroi Electric Power Plant 
No. 2 Cochran Bly Filing Machine, pedestal type 
Hanchett Grinding Head, Vertical type for mounting on 
planer rail 
24x60” Magnetic Chuck 
16”x60” Walker Magnetic Chuck 
Clamping Assembly to fit a 6.2 Denver Acme Turret 


Lathe 
1 ton Shaw Electric Cable Hoist 
Brown & Sharpe Universal Attachment, for use on 2A 
Brown & Sharpe Miller 
63” Walker Rotary Magnetic Chuck, 230 volt D.C., new 
Portable Greasing Machine, motor operated 
Megatherm H.S. Induction Heating Unit 


“LATE MODEL MACHINE TOOLS” 
KELLER ENGRAVERS, (Seven) Model BL 3620 & 
BL3616 ene, two & three spd! machines. 
GRINDER, TOOL & CUTTER, No. 2 Cincinnati, tate. 
PLANER, 42” x 42” x 12° Liberty double housing 
GRINDER, INTERNAL, No. 74 Heald hydraulle, late. 
MULTIPLE DRILL, 16 spindle Nateo hy- 
draulic 3’ Dia. spdis., No. 5 M.T., new 1943. 
GRINDERS, CYLINDRICAL, 10” 4 18” Norton semi- 
automatic, plunge cut, new 1943. 
GRINDERS, SURFACE, 13” x 60” Model 300 Han- 
chett vertical spindle, new about 1946. 
AUTOMATIC, 1%”-6 spdl No. 61 New Britain 
chucker, serial 25230 
72” No. 72 Hanchett rotary. 


SURFACE GRINDER, No. 1'% Abrasive, serial 786, 


wit No. 2 Cincinnati plain horizontal, serial 
a 
LATHE, 28” x 20" bed Lodge & Shipley engine lathe, 
ve 


MILL, No. Cincinnati duplex mill, serial 
3B33DIH-4, late 

GRINDER, 4” x 12” Model 4H Landis plain cylin- 
drical, new 1943. 


ares ENGINE, 14” x 6’ bed Hendey toolroom. 
imke: 


= THES, MFG., Model a Sundstrand automatle, front 


tear slides. n 
LATHES. TURRET. No. 3 Gisholt universal (2) late. 
es, TURRET, 36” and 42” Bullard New Era 
vertical. 
PLANERS, 36” Rockford Hydraulic Openside Shaper- 
Planer, late type. 
WRITE FOR ILLUSTRATED CATALOG OF 1000 
MACHINE TOOLS 


MILES MACHINERY COMPANY 
2045 E. Genesee Ave. 


phone—Saginaw 2-31 
SAGINAW, MICHIGAN 


ADVERTISING MAN WANTED FOR TECH- 
NICAL PRODUCTS: Previous advertising 
experience not necessary but helpful. 
Must have at least two or three years of 
college with courses in engineering and 
technical subjects and like to write. If you 
have the qualifications we have an op- 
portunity open for you. Man selected wilh 
be trained in all phases of industrial aa- 
vertising. In your letter of application 
state age, education, positions held, and 
give statement of why you want a career 
in advertising. Location: well-known 
Connecticut company. Write Box 705, 
Machinery, 93 Worth St., New York 13, 


STERN MACHINERY COMPANY 


1006 Avenve, Cinch 29, Ohio 


1241 | * Cuble Addres; EMCO 


MACHINE TOOLS 


24” x 12’ Boye & Emmes Geared Head Engine 
Lathe. 5'6’ Centers, Taper attachment, Timken 
Precision Taper Roller Bearing Spindle. Rebuilt 
and Guaranteed. Late Type. 


FALK MACHINERY CO. 


19 Ward Street — BA 5887 — Rochester, N. Y. 


e Are there any machines 
or equipment you need, or 
would like to sell? Advertise- 
ments in MACHINERY’S Clas- 
sified and Re-Sale Section 
bring results! Rates are $12.00 
per single-column inch. Send 
payment with order. MA- 
CHINERY, 93 Worth Street, 
New York 13, N. Y. 


FOR SALE 


1 BLAKESLEE ag DP DEGREASER. USED 
FOR TWO WEEK 
CUSTOM BLAKESLEE—MODEL TE-YP VAPOR- 
SPRAY TYPE—BOILER & STILL, PUMPS & 
TANKS INCLUDED. SUITABLE FOR HIGH 
PRODUCTION 
VICTOR-PENINSULAR GAS FIRED CONTINU- 
OUS DRAWING FURNACE WITH MOTORS, 
CONTROLS, CONVEYOR FEED, ETC. 
ALL IN EXCELLENT CONDITION 
IMMEDIATELY AVAILABLE 
INFORMATION ON REQUEST. 


MR. G. FORWARD 
OTTO BERNZ CO., INC. 
280 LYELL AVENUE 
ROCHESTER 6, N. Y. 
PHONE: GLenwood 9063 


ENGLISH PRECISION ENGINEERING CO. 
OF LIGHT/MEDIUM CAPACITY 


desires to contact an American Concern 
with a view to building their equipment 
under License for sale in the European 
Market. 

Would prefer to build a machine of ap- 
proved design having an _ established 
American Market, but will consider a ma- 
chine having no established market, pro- 
vided it is of unique design, giving it 
good sales potential. 


Canterbury Engineering & Precision Works 
Ltd., Wincheap, Canterbury, Kent. 
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COVERS ALL THESE SUBJECTS! 


The Evolution of Fluid Power 

Hydraulic Fluids 

The Hydraulic Power Unit 

Hydraulic Accumulators 

Fluid Power Lines 

Hydraulic Valves and Their Functions 
Hydraulic Cylinders, Intensifiers, and Motors 
Heat Exchangers for Hydraulic Systems 
Synchronizing the Movement of Fluid Power Rams 
Dual Pressure Hydraulic Systems 

Safety Controls for Hydraulic Circuits 
Sequencing of Hydraulic Cylinder Motion 
Packings and Seals 

Air Filters, Lubricators and Regulators 
Pneumatic Controls 

Air Cylinders and Their Design 
Power-operated Holding Devices 

Pneumatic Safety Circuits 

Remote Control Pneumatic Systems 
Combination of Fluids in a Single System 


416 Pages 
348 Illustrations 


$ $8.50 


In Canada or overseas, $9.40 


Expert Help for 


¢ Designers 
Buyers 
Installers 
¢ Operators 


of Hydraulic and Pneumatic Equipment 
for Production Machinery 


Are you making maximum use of automatic machine and 
work-handling operations controlled by hydraulic or pneumatic 
power? HYDRAULIC AND PNEUMATIC POWER FOR 
PRODUCTION now provides you with comprehensive, up-to- 
date information on this subject, which is growing daily in im- 
portance as automation becomes more and more widespread. 

HYDRAULIC AND PNEUMATIC POWER FOR PRODUC- 


TION shows you: 
. . how to make the most of the advantages of fluid power. 
. . . how to choose the equipment, the circuit arrangements 


and the operating medium best suited for each application. 

; how to select the right kinds of packings and seals for 
hydraulic and pneumatic applications. 

. . . how to decide on the kind of sequencing to use. 

. . » how to analyze equipment for accuracy of control, 
safety, ease of operation, etc. 

how to decide whether to use air or oil to do a particu- 
lar job. 

. . » how to maintain your hydraulic and pneumatic equip- 
ment at top operating efficiency. 

With the tremendous variety of equipment that is available, 
and the almost infinite number of circuit arrangements that are 
possible, it requires expert knowledge to make the most effi- 
cient use of hydraulic and pneumatic power—knowledge that 
takes years of study and experience to acquire. HYDRAULIC 
AND PNEUMATIC POWER FOR PRODUCTION has been 
written by an expert who has spent many years in the fluid- 
power field. The author, Mr. Harry L. Stewart, is well equipped 
to answer the questions that arise when the application of fluid 
power is under consideration, and to supply the facts that you 
should know if you are to get the most out of your equipment 
after it is placed in operation. 

From a wealth of firsthand experience, and with the cooper- 
ation of experts and manufacturers of all tvzes of hydraulic 
and pneumatic equipment, he has brought together information 
not hitherto available in a single, convenient source . . . infor- 
mation that will be invaluable to the newcomer to the field and 
that will also serve as a useful reference to those now active 
in fluid-power work. A review of the chapter headings at the 
left will give you some idea of the scope of the book. 

If you are planning to purchase, install or operate hydraulic 
or pneumatic equipment, this book can save you many hours 
of time and more than repay its cost. Here is a veritable ency- 
clopedia of information about fluid-power circuits, types of 
equipment and operational details. Order your copy today and 
put it to work for you at once. Just use the convenient coupon 
below, and note that you may return the book within five days 
if you do not find it completely satisfactory. 


THE INDUSTRIAL PRESS, 93 Worth Street, New York 13, N. Y. 


Please send me ... copies of HYDRAULIC AND PNEUMATIC POWER FOR PRODUCTION 
(Price, $8.50). If | do not find it completely satisfactory | will return it within five 
days and payment will be refunded. 


[] | enclose payment in full. Send book(s) postpaid. 

C) Bill me. [) Bill my company. (Postage and handling charges of 15¢ per book 
are added if payment in full is not enclosed. Orders from overseas must be accom- 
panied by remittance in full in U. S$. funds.) 


‘une 

‘Be. “git Equipment can 
ad Oil tenatit Qperation 

‘ ;---------------: MAIL THIS ORDER FORM TODAY ------------- 
i 
1 
; CO 
; HOME ADDRESS 
© latormation would be ten our recerds. 


Mechanize 
Hand 


THE JOB — Drill and ream four holes 
on the face and two ends of auto- 
matic transmission valve body. 

THE SETUP — Three No. 2 self-con- 
tained deep hole units with 2-spindle 
multiple heads and a 5-station hy- 
draulic indexing station. Production: 
up to 120 pieces per hour. 


THE JOB — Drill and ream two .750/.751 dowel holes THE JOB — Drill and ream 9 holes in one face and 2 

in 4 and 6-cylinder engine blocks. deep angular holes in one side and one end of a con- 

THE SETUP — Two No. 3 self-contained units with 2- trol valve housing. 

spindle heads mounted on a special base with work THE SETUP — One No. 3 and two No. 2 self-contained 

holding and positioning fixture. units with multiple heads vertically mounted over a 
2-station automatic indexing table. 


Contact the office nearest you for help with your drilling problems. 


CHICAGO 45 NEW YORK OFFICE 
= 2515 West Peterson Ave. 75 South Orange Ave. 
DETROIT South Orange, N. J. 
10429 West McNichols Rd. LOS ANGELES OFFICE 
CLEVELAND 22 2620 Leonis Blvd. 
\WARRAL aCchinNeS P.O. Box 853 Vernon 58, Cal. 
INDIANAPOLIS 6, P. O. Box 1051 
ROCHESTER 12, P. O. Box 24, Charlotte Station 


WORCESTER 1, MASSACHUSETTS, U.S.A. 
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Acromark Company 361 


Ajax Manufacturing Co. ...... 323 
Allegheny Ludlum Steel 


102 
Allen, Alva, Industries ........ 360 
Allen-Bradley Co, ............ 40, 298 
American Brass Co. ............. 301 
American Broach & Mch. 

Insert 83-98 
American Crucible Products 


American Felt Co. 267 


American Sip Corp. 
Insert bet. 122-122 
American Tool Works Co,.. 51 


Apex Tool & Cutter Co. ........ 361 
Armstrong-Blum Mfg. Co. .. 44 
‘Armstrong Bros. Tool Co..... 74 
Arter Grinding Mch. Co. .... 328 
Austin Industrial Corp. ...... 75 


Avey Drilling Mch. Co. .... 56-57 


B 


Baird Machine Co. 
Inside Back Cover 


Bakelite Co., Div. Union 


Carbide & Carbon Corp. .... 117 
Baldwin-Lima-Hamilton 
Corp., Hamilton Div. ........ 305 


Ball & Roller Bearing Co. .... 361 
Barber-Colman Co. ..Insert 83-98 
Barnes Drill Co. .... Insert 83-98 
Barnes, W, F. & John Co. 
Insert 83-98 


Baush Machine Tool Co. ...... 121 
Behr Machinery & Equip- 
Besly-Welles Corp. 300 


Bethlehem Steel Co. .. 103, 105-B 
Bilgram Gear & Machine 


COU 
Birdsboro Steel Foundry & 

Blanchard Machine Co. ...... 41 
Brad Foote Gear Works, 

Inc. 342 
Brown & Sharpe Mfg. 

230-231 
Bryant Chucking Grinder 

6-257 
Buffalo Forge Co. cesses 313 
Buhr Machine Tool Co. .... 14-15 

Carboloy, Dept. of General 

Carlton Machine Tool Co. 32-33 
Carpenter Steel Co. .....ccoscscess 100 
Chambersburg Engineering 

Co. 337 


Chicago Pneumatic Tool Co. 260 

Cincinnati Bickford Div., 
Giddings & Lewis Machine 


Cincinnati Gear Co. 
Cincinnati Gilbert Machine 


296-297 
Cincinnati Grinders Incorpo- 

Cincinnati Lathe & Tool 

Insert bet. 106-106A 
Cincinnati Milling Machine 

255 
Cincinnati Shaper Co, ...... 70-71 
Circular Tool Co., Ine. ........ 295 
Cities Service Oil Co. ............ 124 
Classified 364 
Clearing Machine Corp. Div. 


U. S, Industries Inc. 
Front Cover, 47 


Cleveland Crane & Engrg. 
79 


Cleveland Worm & Gear Co. 107 
Climax Molybdenum Co. .. 101B 
Columbus Die-Tool & Mch. 


Cone Automatic Mch. Co. 

Consolidated Machine Tool 

68-69 
Cosa Corporation 317 
Crane Packing Co. 271 
Cross 130-131 
Crucible Steel Co. of 

99,105 
Cumberland Steel Co, ........ 101A 
Cushman Chuck Co. ............. 109 

D 


Danly Mch. Specialties, Inc. 
Insert 42-43, 265 
Davis Boring Tool Div., 
Giddings & Lewis Mch. 


Davis Keyseater Co, ........... 360 
De Laval Separator Co. ........ 315 
Detroit Broach & Machine 


Diefendorf Gear Corp. ........ 360 
291 
Dreis & Krump Mfg. Co. .... 363 
du Mont Corporation ............ 355 

E 
Eastern Mch. Screw Corp. .. 359 
Eclipse Counterbore Co. ...... 318 


Eisler Engineering Co., Inc. 360 


Ekstrom, Carlson & Co, 
Insert 83-98 


Elox Corp. of Michigan ...... 108 
Ex-Cell-O Corp. 241-245 
F 
Fafnir Bearing Co. 113 


Fairfield Manufacturing Co. 290 
Farrel-Birmingham Co., Inc. 303 
Federal Machine & Welder 


345 
Federal Press Co. ....... 


Federal Products Corp. .... 28-29 
Fellows Gear Shaper Co, .... 4-5 
Ferracute Machine Co. ........ 332 
Foote-Burt Company 78 


ALPHABETICAL INDEX OF ADVERTISERS 


354 


Fosdick Machine Tool Co. .... 299 
Fulmer, C. Allen, Co. ............ 294 
G 
Gallmeyer & Livingston Co. .. 247 
Gardner Machine Co. ........ 25-39 
Garlock Packing Co. wes 106 


Gear Grinding Machine Co. 274 
Giddings & Lewis Machine 


26-27 
Gisholt Machine Co. ...... 132-133 
Gleason Works. 273 


Goss & DeLeeuw Mch. Co. .. 284 
Grant Mfg. & Machine Co. ..358 
Greaves Machine Tool Co 278 
Greenlee Bros, & Co 

Insert 83-98, 365 


H 


Hamilton Tool Co. ........ 320-321 
Hanchett-Magna-Lock Corp. 304 
333-343 
Hardinge Brothers, Inc. ...... 156 


Heald Machine Co., The 
Inside Front Cover 


Hannifin Corporation .... 


Hoglund Engineering & 


Mfg. Co. ..... 
Horsburgh & Scott Co. ........ 292 
Horton: Checks 50 
Houghton, E. F. & Co. ........ 60 
Hydra-Feed Machine Tool 

Corp. . 

I 
Industrial Press ............. . 365 


J 


Jones & Lamson Machine 


48-49 
K 
Kaufman Mfg. Co. 363 
Kearney & Trecker Corp. .. 30-31 
Kennametal, 309 
Kingsbury Machine Tool 
58-59 
L 
L, & J Press Corp. ......... 334 
Landis Machine Co. ............ 2-3 
Landis CO. 10-11 
Lapmaster Div., Crane 
Packing 271 
Lapointe Machine Tool Co. 62-63 
Lees-Bradner Co. 236-237 
Leland-Gifford Co. 366 
Levin, Louis & Son, Ine. .... 350 


Linde Air Products Co., Div 
Union Carbide and Carbon 
Corp. 

Lodge & Shipley Co., ‘The a OAT 

Logansport Machine Co., Inc. 287 


MACHINERY, July, 1956—367 


Lucas Machine Div., The New 


Britain Machine Co 114-115 
M 

Madison-Kipp Corp. .......... 126 

Marlin-Rockwell Corp. ........ 122 


Materials Section ............ 99-106 
Mattison Machine Works 


Insert 83-98 


Metal Carbides Corp 
Michigan Drill Head Co 112 
Millholland, W. K., 

Machinery Co. .. 338 
Minster Machine Co. ............ 325 
Mitts & Merrill 362 
Modern Machine Tool Co. .. 340 
Moline Tool Co om 330 
Monarch Machine Tool 

Co. 
Morey Machinery Co., Inc. ..336 
Morris Machine Tool Co. .... 307 
Motch & Merryweather 

Mchry Co 119 
Mummert-Dixon Co. .... . 359 

N 
National Acme Co 72-73 


National Automatic Tool Co., 
Ine 280-281 

National Broach & Mch. Co. 125 

National Forge & Ordnance 


National Tube Div., United 

States Steel Corp. 103B 
Nebel Machine Tool Corp. .. 357 


New Britain Machine Co., 

rhe .. Insert bet. 40-41, 114-115 
New Jersey Gear & Mfg. Co. 358 
Niagara Machine & Tool 


Works 20-2) 
Nichols-Morris Corp. . 128 
Norma-Hoffmann Bearings 

COLP.. . 349 
Norton Company 18-19, 22-23 

8) 
Oakite Products, Inc. . 101 
Oliver Instrument Co. . 285 
Osborn Mfg. Co. .. serene 122-A 
P 
Pangborn Corporation . 368 
Philadelphia Gear Wks., 

. 66-356 
Portage Machine Co. ............ 341 
Potter & Johnston Co. . 127 


Pratt & Whitney Co., Inc 331 


Rehnberg-Jacobson Mfg. Co 
Insert 83-98 
Revere Copper & Brass, 
Rockford Clutch Div. 
Rockford Machine Tool Co, 
Insert 83-98 


| 


116 
359 


Rollway Bearing Co., Inc. .. 
Rowbottom Machine Co. .... 
Russell, Holbrook & 
Henderson, Inc. 65 
Ruthman Machinery Co. ...... 308 


Ryerson, Joseph T. & Son 


Scott Paper Co. ...... Insert 80-81 


Scherr, George Co., Inc. ...... 361 

Scripta 

Seneca Falls Mch. Co. ...... 

Sheldon Machine Co., 

Shore Instrument & Mfg. 


Inc. .. 33§ 


Sinclair Refining Co, ............ 
Skinner Chuck Co 
Snyder Tool & Engr. 

Co. 54-5 
South Bend Lathe Works .. 3: 


Springfield Machine Tool 


Stahl Gear & Machine Co. ....362 


Standard Electrical Tool Co. 326 


ALPHABETICAL INDEX OF ADVERTISERS 


Standard Gage Co., Ince. ...... 


Standard Oil Co. 
(Indiana) 


Standard Pressed Steel 


Sterling Grinding Wheel Co. 129 
Sun Oil Co. Insert bet. 78-79, 259 


Sundstrand Machine Tool 
Insert 83-98 


Sunnen Products Co. ........... 311 


Texas Company 
Thompson Grinde 

Company 
Thor Power Tool Co. 
Timken Roller Bearing Co. 

Back Cover 

Timken Roller Bearing Co. 

Steel & Tube Div. .......... 
Tomkins-Johnson Co. 


Townsend, H, P., Manuf 
turing Co, .... 
Triplex Machine Tool Corp. 361 


U 


U. S. Tool Company, Inc. 12-13 
Inion Carbide & Carbon 

Corp., Bakelite Co. ............. 11 
Inion Carbide & Carbon 

Corp., Linde Air Products 

Co., Div. 

‘nited States Drill Head Co. 118 
‘nited States Steel 

Corp. 103B, 104 
‘niversal Engineering Co. .. 
Machinery 


275 


sed 


Vv 


Van Norman Machine Co. .... 8-9 
Verson Allsteel Press Co. .. 


Vickers Incorporated, 
Division of Sperry Rand 
CORD. 279 


Virginia Gear & Machine 
66-356 


W 


Waldes Kohinoor, Inc. ........ 
Walker, O. S., Co., Inc. ...... 


Waltham Machine Works, 


Warner & Swasey Co. ...... 16-17 
Wesson Co, Insert bet. 106A-107 
Wheelock, Lovejoy & Co., 
Wickes Corp., Wickes 

Machine Tool Corp. .......... : 


Wiedemann Machine Co. ...... 4 


Winzeler Manufacturing & 


Yoder Co. 


Zagar, Inc. 


PANGBORN VENTRIJET WET COLLECTOR 


NOW-Great news about two new Pangborn Dust Collectors! 


These two new developments in industrial dust control by 
Pangborn are designed to handle any dust problem! The 
new Pangborn Self-Cleaning Collector utilizes a traveling 
reverse air manifold for continuous operation at constant 
peak efficiency. Use the new Pangborn Ventrijet for effective 
control of dusts a dry collector cannot handle! For complete 
information, write to: PANGBORN CORPORATION, 1200 
Pangborn Boulevard., Hagerstown, Maryland. 


Pangborn 


CONTROLS 


Traveling mani- 
fold allows con- 
tinuous operation 
at constant peck 
efficiency 
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Spindle carrier showing longitudinal bar 
with individual tool slides, each mounted 
on hardened and ground ways and bear- 
ings and each having micrometer adjust- 
ment. Slides at last work station have 
adjustment for taper turning 


Why the preference for BAIRD Chuckers? 


Aside from the fact that the Baird 76-H Chucker 
has enough outstanding design features and advan- 
tages to fill a 12-page brochure (which we will be 
glad to send you on request), there are two main 
reasons for its popularity. 


One is the unique versatility in tooling provided 
by an essentially simple, ‘‘clean’’ design which at 
the same time permits exceptional scope in variety 
and sequence of operations and cycles . . . includ- 
ing complete automation. 


The other is the manner in which Baird Engineer- 
ing tackles an individual customer's problem. Here 
you get the benefit of our years of work with the 
nation’s top high-production specialists . . . a staff 
of chucker experts, backed by exceptional tooling 
and test facilities. When a Baird Chucker reaches 


the production line, promised performance can be 


achieved . . . and manitained. 


Our case history files almost certainly contain the 
start of a profitable answer to YOUR problem in 
high-speed repetitive production. Before you decide 
on methods or machines, it will pay you to ‘‘Ask 
Baird About It.’’ Write Dept. M. 


THE BAIRD MACHINE COMPANY 
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Produces automotive parts automatically 
ece with TIMKEN’ bearings, 
the precision is automatic, too 


RUEGER-BARNES engineers 
designed this 5-station milling 
and boring machine to produce auto- 
motive differential cases semi-auto- 
matically. To be sure its precision 
was automatic, too, they mounted the 
5 spindles on 10 Timken® tapered 
roller bearings. Timken bearings 
take the work loads, keep the spin- 
dles rigid through hour after hour, 
shift after shift of high-speed opera- 
tion. And they do it with a minimum 
of attention and maintenance. 
Timken bearings maintain spindle 
rigidity because their tapered design 


lets them take both radial and thrust 
loads in any combination. And full 
line contact of rollers and races in 
Timken bearings gives them extra 
load-carrying capacity. 

Timken bearings are designed by 
geometrical law to have true rolling 
motion and precision manufactured 
to live up to their design. Manufac- 
tured with an incredibly smooth sur- 
face finish, Timken bearings virtually 
eliminate friction, help keep machines 
on the go with less maintenance. 

Since Timken bearings are engi- 
neered for the job, precision manu- 


PROFILOGRAPH TRACE. GOOD COMMERCIALLY 
GROUND FINISH (5.000 X VERTICAL 
30 X HORIZONTAL) 


PROFILOGRAPH TRACE. TIMKEN BEARING 
FINISH (5.000 X VERTICAL. 30 X HORIZONTAL 


OPTICAL FLAT, PERFECT FINISH 


SMOOTH TO 
MILLIONTHS OF AN INCH 


Surface finish of high quality 
Timken bearing rollers and 
races is so smooth that it 
takes a profilograph to meas- 
ure its smoothness. This 
instrument measures surface 
variations to a millionth of 
an inch, as shown at the left. 


factured and made of special analysis 
Timken fine alloy steels, they nor- 
mally last the life of the machine. In 
machine tools as in all machinery, 
wherever wheels and shafts turn, 
Timken bearings are your No. 1 
value. When you build or buy ma- 
chines, specify Timken bearings. Look 
for the trade-mark “Timken” on every 
bearing. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: ““TIMROSCO”’. 


This symbol on a product means 
its bearings are the best. 


KRUEGER -BARNES COMPANY uses 
Timken precision bearings to 
maintain spindle rigidity in 
5-station automatic boring and 
facing machine. 


TRADE-MARK REG. U. S. PAT. OFF 


TAPERED ROLLER BEARINGS 


1 
NOT JUST A BALL ©) NOT JUST A ROLLER (> THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL @) AND THRUST —(@)~ LOADS OR ANY COMBINATION oN 
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EQUIPPED 


